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This one car of insulation 


will save 742 cars of coal 


HENEVER you see men handling 

insulation, you don’t have to won- 
cer what they are going to do with it- - 
you know that they are going to do the 
very thing that this country so badly 
needs: SAVE FUEL—and what is equally 
important, you can know exactly how 
much fuel they will save—for the hit-or- 
miss stabs of the old “pipe covering” 
days have given way toa modern science 
of insulation by which anyone can pre- 
determine his saving and apply these fig- 
ures to his costs whether it be for power 
in the plant or heat in the home. 

If coal were cheap and easy to get—and 
insulation were expensive and hard to get 
—then bare steam surfaces or plain pipe cov- 
ering might be countenanced. But in times 
like these, INSULATION is a vital thing. 


It isn’t difficult at all to find the heat 
losses through pipe covering you may 
have installed in the days when you didn’t 
need to get down to brass tacks in saving 
fuel. Such figures compared with Johns- 
Manville charts will point out the differ- 
ence between what heat you now save 
and what you can save through the most 
efficient commercial insulations obtain- 
able — whether it be Johns - Manville 
85% Magnesia of the molded type or 
Asbesto-Sponge of the strong built-up 
Felted type. 

Figures shown at the left give evidence 
of the millions of dollars saved annually 
by Johns-Manville Insulatio:, Service in 
not only determining the insulation that 
is right for you—but also in applying it 
for you in the right way. 


JOHNS-MANVILLE, Inc., Madison Ave., at 4ist St., New York City 
Branches in 63 Large Cities 


For Canada: CANADIAN JOHNS-MANVILLE CO.., Lid., Terente 
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The Proof: 

The life of a felted insulation like As- 
besto-Sponge can be conservatively fig- 
ured at twenty years. A standard 36 ft. 
cer carries 1680' of 8° and 1680' of 4° 
pipe insu lat packed i the 8°*§— 
thickn "| With steam pressure at 
100 Ibs. and air ter erature at 70° the 
efficie: of the 8" is 90.3% and the 4" 
is 88.9%, thus saving in 20y # 37,100 
tons of coal 742 hi t ars. Savings 
yr Jo ns-Manville , Magnesia can be 
similarly predetermined 

Other insulations for other services: 
Asbestocel, Zé Anti-Sweat and Am- 
monia Insulatior Underground Con- 
duit Insula lating Cements. 
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Co-Ordinating Our Waterways 


innet ied that Nature has been lavish in 
lie | n of avigable waterways on the 
rther Continent: it is equally certain that no 
ortionate dvantage has been taken of these facil 
it t ris the era of the steam railroad 
i ‘ ! t f } i r to the age of railways 
; ere driven to the use of our 
ible rive and waters by the sheer force 
f ‘ t ‘ vy steamboat was faster and 
rer thi t ‘ by the low stagecoach and the 
¢ f i n I< i limited extent the 
| water \ vere linked up by canals of small 
nd some of these, in spite of their shallow depth, 
1 their capacity for thie opening up of 
l ndeveloped country to such a 
1 deg t indeed surprising that our 
hould ‘ become stagnant and ultimately 

1 inte the rial ve f discurded utilities 
wmbitious and successful among these early 
was that undertaking, stupendous for its 
f linking the Great Lakes to ihe Atlantic Ocean 
! new of the Erie Cana or “Clinton's Ditech,” as 
loubted by the doubters of that early day 
De Witt Clinton, however, had imagination, vision and 
i“ hough it S when, as part of the ceremo 
ittendin the opening of the canal, he sailed 
New York Bay to Sandy Hook and emptied a 
el of fresh iter brought from Lake Erie into the 
brine I The Atinntic, it is likely that even he, with 
his it} dreamed of the enormous advantages 
eh tl completed canal was going to confer, not 


ipon the Port of New York, but upon the whole 


rrit el by the Canal 
, rm « railroads with their more speedy 
cheaper system of transportation, and gradually 
d inevitably the Canal suffered from neglect Our 


refathers of that day apparently failed to grasp the 


‘ whi hud been taught by the Erie Canal; other- 
‘ they would have steadily improved and enlarged 
systems, realizing as the engineers on the con 


it of Europe have done, that a network of canals 


natural tmplement to a system of railways 
diay we have in the rebnilt and enlarged State 
farge Canal a system which is capable of moving 
enty million tons of freight during the navigation 
i it forms a natural outlet for a considerable 
of the great amount of freight traffic from the 
\Middlewestern States, which is carried by rail to the 
por f the Great Lakes and by water to the western 
f Is at Boffal Of grain alone, from 50 million 
(4) million bushels are received in Buffalo each year 
f xport shipment, and of that amount, six million 
‘ nivy were moved through the Barge Canal in 

one yeur of its prosperity 

Vinch has to be done before the Canal can fulfil its 
) ‘ i link between lake and ocean traffic The 
t : the psychological moment for developing 
iterway traffic to its fullest capacity: for the high 
cost of transportation by the railroads and the heavy 
congestion are factors which should prove to be very 
helpful in diverting its legitimate share of freight 
transportation to the Canal A movement is now afoot 
under the auspice tl Middlewest, Great Lakes, 
Hudson River and Atlantic Association, to develop the 
me iry te lia ti it Great Lake and Atlantie 
ports ind to secure th cooperation of the operators 
of ocean-going vessels with inland waterway interests 
represented by the State Barge Canal and the Great 
Lakes. shipping terests, so as to stimulate a through 
f lading mov ent If this can be brought about 
a ma facturer located on the Great Lakes, on the 
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State Barge Canal, or indeed, on any inland waterway, 
will be able to ship his goods by means of an all-water 
route with a through bill of lading to a foreign port. 
rhis is a most practical movement, which should com- 
mand the support not merely of the shipping and canal 
every commercial body 


interests themselves, but of 


throughout the territory that is served. 


The “Mystery Towers” Explained 
ITH the passage of time the greater secrets 
of the war are gradually being disclosed, a 
case in point being those enormous con- 
crete structures which were built on the English side 
of the 


fully concealed as long as the war lasted, and indeed, 


Channel for a purpose which was most care- 


was known to a very few for a long period after the 
Armistice. A description of the launching of one of 
these was given in the Screntiric AMERICAN of October 
16, 1920. It will be remembered that the towers were 
built on the foreshore and were launched in the regula- 
tion fashion at high tide. They were circular in plan, 
with a maximum diameter at the base of about 200 
The whole 
thing constituted a huge, hollow, monolithic mass of 


feet, and they were some 250 feet in height. 


great weight and strength. 

Speculation naturally was rife as to their purpose, 
and in this respect they shared attention with the so- 
called “Hush-Hush” ships themselves. Generally and 
popularly they were supposed te be intended as forts 
which were to be 
til they 
cient portion of the upper structure exposed to serve 


floated to position and sunk un- 
rested upon the sea bottom, leaving a_suffi- 
for the mounting of heavy ordnanee. Now, however, 
it appears that these two were only a pair out of some 
score of similar towers which were to be built, and that 
their purpose was to assist in absolutely closing the 
English Channel at Dover against the passage of sub 
marines They were to be floated out and sunk at 
intervals of a mile, and serve as anchorages for very 
heavy chain nets which were to he stretched from 


tower to tower Their have varied 
depth of the water, and the tops of 


the towers being clear of the waves, were to be used 


heights would 


ace ording to the 


as emplacements for batteries of guns. 

Things were done on a big scale during the war, and 
certainly this scheme for absolutely shutting up the 
Channel was one of the most ambitious. It would have 
cost a pretty penny by the time it was completed; but 
considering the great strategical advantage of forcing 
submarines to pass out and retvern to the North Sea 
around the north coast of Scotland, the venture would 
have been well worth its great cost. 


Our Railway Mileage Is Shrinking 

F anyone had dared to predict in 1912 or at any 
time in the preceding seventy-five years, when our 
railroads were weaving their net over the land, 

that a day would come when that development would 
cease and a positive shrinkage in the totals would ap- 
pear, he would have been laughed out of court. Yet, once 
more it is the unexpected that has happened, and sta- 
tistics compiled by the Railway Age show us that rail- 
practically to 
nothing and that the very slight addition of 314 miles 
in 1920 has been more than wiped out by the fact that 
713 miles of line were abandoned and that on 240 miles 
of this the track was actually taken up. 
net loss in 1920 on the ‘Whole railway system of about 
Going back to twenty-five years ago, we find 
that in 1895 there was built 1,420 miles of new line, and 
that the yearly record rose until it reached 6,026 miles 
in 1902, an inerease which probably will never be sur 
passed in the future. From 1902 there was a decline 
until the annual total reached about 3,000 miles, which 
continued for the years 1911 to 1913. The influence of 
the war was quickly manifest in slowing down new 


way construction has been reduced 


This gives a 


14) miles 


construction, and in 1914 there was a drop to 1,532 miles 
of new line, and in 1915 to 932 miles, with a rise to 
1098 in 1916. From that time there was a steady 
decline to 686 miles in 1919. 

Because of the fact that the existing railroad system 
is badly in need of reconstruction—some of our ablest 
experts have stated that it will take five billion dollars 
to bring the roads up to perfect condition—it will prob 
ably be several years before any marked activity in the 


building of new roads takes place. On the other hand, 
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it is certain that when conditions have come back to 
normal, there will be ushered in gradually a new era of 
road building to meet the inevitable expansion in popu- 
This construction will be confined 
the building of 
interconnecting lines and feeders to the trunk lines, 


lation and industry. 
to developing the existing roads by 


Words of Wisdom on the Shipping Problem 
HERE is probably no subject, unless it be that 
of Reparations, upon which so much has been 
said and written and such. diverse solutions 

offered as in respect to the problem of our Shipping 
Board policy. To our thinking, the best summing up 
of the situation is that which was made by James A, 
Farrel) at the recent National Foreign Trade Council 
Convention in Cleveland, Ohio. 

Looking at the matter broadly, Mr. Farrell laid his 
finger at once on one root of the trouble when he said 
that the present conditions are the outcome of hap- 
hazard efforts to deal with a problem which from the 
very first called for a settled policy and a well-defined 
purpose. To begin with, for a period extending from 
the Armistice well into the year 1919, there was an 
opportunity to dispose of a large portion of the fleet 
at prices bearing a fair relation to a moderately depre- 
ciated cost. That was the time, our readers will 
remember, when a bona fide offer was made to purchase 
the “Leviathan,” a deal which would have gone through 
except for the spiteful opposition of the Hearst papers 
and certain other influences of a strongly anti-European 
flavor. Through not taking advantage of this oppor- 
tunity, the Government, says Mr. Farrell, “missed its 
market,” and, it is estimated, lost a chance to realize 
at least SO) million dollars, this sum representing the 
difference in the market value of the tonnage which 
could have been sold at that time and the value of 
The Shipping Board fleet cost 
over three billion dollars, and the question of getting 


the same ships today. 


rid of these ships by sale is hampered by our perfectly 
impossible navigation laws. We are told, moreover, 
that even a temporary improvement in ocean freights 
would fail to absorb the world’s idle tonnage in less 
than three years. Approximately seven million tons of 
the world’s carrying capacity is laid up out of a total 
of 60 million tons, of which five million tons is not yet 
completed. 

In Mr. Farrell's opinion, we have to recognize that 
the policy of the Shipping Board of endeavoring to build 
up trade routes from every Atlantic, Gulf and Pacifie 
port to practically every port in the world is expen- 
sive, and, under present conditions, impracticable. He 
believes that a partial solution of Shipping Board diffi- 
culties would be to lay up a considerable portion of its 
tonnage and withdraw from all but supervisory activ- 
ity by chartering the steamers to reputable and experi- 
enced operators. With this policy we have always been 
in hearty agreement. The operation of shipping, with 
all its multiplied and varied activities and problems, 
is one of the most highly specialized branches of com- 
merce and industry. It should be left to the genius 
of the men who have had long experience. The Ship- 
ping Board scheme of laying out trade routes and sup- 
porting the unprofitable lines by active and very gen 
erous financial help is attractive on paper, but, as the 
event has proved impossible of fulfilment. at least 
under the present disturbed world conditions. 

But after all is said and done, Mr. Farrell lays his 
hand upon the most serious handicap of all when he 
says that the main factor in determining whether we 
can compete successfully with foreign tonnage is our 
shipping laws. From the very day on which the La 
Follette bill was passed the Screntiric AMERICAN has 
realized that this bill would be the undoing of our 
Merchant Marine; and everything that has happened 
since then has proved the fear to be well founded. Not 
only do our navigation laws strangle our ocean-going 
ships, but they are affecting even the carriers on the 
Great Lakes, where we have no local foreign competi- 
tion. As compared with competing foreign ships on the 
high seas, American must maintain larger 
crews, 65 per cent of whom must be licensed men and 
they must carry in the engine room crew 30 per cent 
more men. The solution of the shipping problem lies 
in chartering the boats to competent people of long 
experience in the shipping business, coupled with @ 
drastic revision of our navigation laws. 
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Automobile 


Water Pressure Damages Body.— When washing 
the car, don't turn the hose directly on the wheels or 
body unless the water pressure is very low. Pressure 
usually built up by the nozzle is sufficient to mar the 
paint or dislodge it where the water is foolishly dashed 
against the surface. The best way is to use a pail of 
water and a sponge. Then much gentler treatment 
of the paint will result. After this mud is loosened 
with the sponge and water, it may be flushed off with 
the water from the hose, which is used without the 
nozzle. 

The Engine as a Brake.—Some motorists appear to 
have the mistaken notion that it is harmful to the 
engine to use the compression as a brake in going down 
steep hills. Shut off the engine and leave the gears in 
mesh, so that the wheels drive the engine against the 
compression in the eylinders, Be sure that the throttle 
is closed. This will help to save the service and emer- 
gency brakes from excessive wear, If greater braking 
power than that afforded by the high speed position 
of the gears is needed, shift into second or low, the 
braking effect being increased as you step down because 
the rear wheels drive the engine faster. 

Palm Oil as Fuel.—A series of experiments, begun 
in 1914, but interrupted by the war, has recently been 
resumed in Brussels on the use of palm oil in internal- 
combustion motors, A Swedish two-cycle semi-Diesel 
engine was found which would run successfully on palm 
oil. According to analysis by Belgian chemists, palm 
oil is a mixture of palmitate and oleate of glycerine, 
with some variable quantities of palmitic and oleic 
acid. It contains about 95 per cent of fatty acids and 
appears as a pasty substance of yellowish or salmon 
color. Its caloric power is estimated at 9,228 calories 
(Barthelot-MaLler), and it is inflammable at 210 de- 
grees centigrade. 

Average Life of Automobile—As highway trans- 
portation develops and passenger cars and trucks be- 
come practically the sole means of road travel the pro- 
portion of first purchasers of cars and trucks in the 
total of car sales will decrease, and the demand for new 
ears each year will become more and more nearly 
equal to the number of cars which drop out of service. 
For this reason it is becoming increasingly important 
for the trade to know how many cars will be required 
for replacement of those withdrawn from service. 
Analysis of registration, production, expert and import 
figures over a period of years leads to the conclusion 
that the average life of the 2,000,000 cars retired from 
service in the last 7 years was about 5.3 years. 

Use of Aluminum in Auto Manufacture.—An. aver- 
age of 120 pounds of aluminum is used in the manufac- 
ture of all automobiles—Fords excluded—according to a 
brief filed by the National Automobile Chamber of 
Commerce with the Ways and Means Committee of the 
House of Representatives. This figure was obtained 
from the principal aluminum producer, and it re- 
fers to the allotment of the crude aluminum set apart 
for the automotive industry by this company. In some 
cars the weight of aluminum used is as high as 250 
pounds. The automotive use of aluminum is estimated 
at 120,000,000 pounds, 60 per cent of the production. 
The brief was filed as supporting the request that the 
present duty on aluminum of two cents a pound should 
not be increased, One of the present obstacles to the 
use of aluminum in our industry is the price and if 
the tariff is removed the demand for the metal would 
increase. 





Tractors Have Winch Attachment. — Caterpillar 
type tractors are extensively used in the logging in- 
dustry as well as in the oil fields. The winch attach- 
ment recently developed facilitates skidding logs out 
of relatively inaccessible places, and is useful in pull- 
ing and running back tubing and rods used in oil wells. 
The winch is operated independently of the driving 
mechanism of the tractor. The drive is from the rear of 
the transmission-case by propeller-shaft and gear-train 
to internal gear planetary and final bevel gears. A 
clutch of ample size to permit slipping indefinitely is 
provided. The standard pulling speed of the 5-ton 
Winch is 108 and 252 feet per minute on low and high 
gear respectively, and the corresponding pulls are 
10,400 and 4,450 pounds. Maximum reverse speed is 
583 feet on low and 1,360 feet on high gear. Other 
speeds are obtained by slipping the clutch. Two other 
Sets of gear ratios are provided at option. ‘The winding 
drum is 8 inches in diameter and 13 inches between 
flanges, and has a capacity of 1,300 feet of 14 inch, 850 
feet of 5 inch, or 590 feet of % inch cable. All shafts 
and gears are nickel or carbon steel, the gears being 
case hardened. Ball or roller bearings are used 
throughout and the gears and moving parts are en- 
closed, | 
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Science 
Compressed Wheat.—An odd suggestion comes from 
England as to conserving wheut. It is proposed to 
crush or rough grind wheat, then soften with super- 
heated steam and compress in hard blocks and store 
until wanted, when a simple crushing process would fit 
it for flour manufacture. 


A New German Clock that records all kinds of 
things besides time aroused the interest of Consul Breed 
at Prague to such an extent that he wrote the Com- 
merce Department all about it. He saw it at a fair 
and said it would tell the second of the minute, minute 
of the hour, hour of the day, day of the week, week 
of the month, month of the year, season of the year, 
position of the stars and the exact position of che earth 
in its orbit, all for the trifling cost of 5,000 Austrian 
crowns, or about $50 in real money, 

Lead-Lined Gloves Minimize the Danger of Radium. 
—Experienced scientists who experiment with radium 
are using lead-lined gloves, but younger operators are 
apt to neglect such safety devices. Wooden tables 
should also be provided with lead linings to save the 
legs of the experimenters. The rest of the body can 
be protected by thin metallic sheets. The dangers with 
radium are so great that the French Academy of Medi- 
cine has granted a special subvention looking toward 
the amelioration of the dangerous conditions. 

The American Museum of Natural History is in 
need of money. President Osborn in his last annual 
report calls attention to the necessity of nine new addi- 
tions to cost $10,000,000. It is now fifteen years since 
the last building addition was made and since that time 
the collections have grown enormously. The following 
are the nine new buildings proposed: Asiatic Hall, 
Oceanic Hall, School Service Building, Roosevelt Afri- 
can Hall, Roosevelt Memorial Hall, Astronomic Hall, 
Aztec Hall, South American Hall and an auditorium 
and lecture hall seating 3,000, 

Wweman Mummy Found in Denmark.—The mummi- 
fied body of a woman who died 3,000 years ago was 
found recently buried in a field in the Jutland district 
of Denmark and is being unwrapped by employees of 
the National Museum. Her coffin was the hollow trunk 
of an oak tree and the body was wrapped in a cowhide, 
says a cablegram to the New York Herald. She 
appears to have been a person of rank. Her garments 
included a short jacket with sleeves and a petticoat 
and she wore two belts around her waist and two 
bronze bracelets on her arms. 

The Curie Family Continues to Make Discoveries.— 
The luster of the Curie family continues undimmed. 
Mme. Curie has succeeded in determining the respective 
proportions of radium and mesothorium, which has 
hitherto baffled the savants who have considered meso- 
thorium as more powerful. Professor Laporte, a cousin 
of Mme. Curie, has discovered a new method for meas- 
uring the speed of gaseous emanations, Mlle. Curie, a 
niece of Mme. Curie, after months of study, has suc- 
ceeded in determining the atomic weight of some sub- 
stance the name of which is garbled in cable transmis- 
sion. 


Again the Half Nickel—A two and one-half cent 
coin is not a new proposition. It was proposed during 
the war to help reduce the cost of living. Another 
minor coin is not considered desirable by all. Some 
persons are afraid that 5 cents would go up to 5% 
cents if a convenient coin were provided, but many 
commodities would undoubtedly be decreased thus “two 
for a quarter” could safely be 12% cents for one. Daily 
papers which are now three cents would in many cases 
be reduced to 2% cents. One of the tangible objections 
would be the fact that cash registers cannot cope with 
the extra half cent at present. The idea of the coin’s 
bearing a likeness of Theodore Roosevelt is a good one. 
Zine has been urged as a metal for the new piece. 


Treasure Trove in the Goodwin Sands.—The idea of 
searching the Goodwin Sands for treasure is not quite 
a novelty. Several proposals have been made before 
to recover the millions mentioned by Lord Headley in 
his presidential speech to the Society of Engineers. 
The chief and most promising of them came from two 
men—a civil engineer named Bush and J. D. Pain, an 
architect. They proposed to construct a harbor of 
refuge out of Trinity Bay, and from it to tunnel the 
sands, says the nglish Mechanic. The work was to 
take many years. The idea caught on, money was 
promised, but more practical men pronounced against 
it. Another suggestion was to run out a master tunnel 
from Deal and from it to have short tunnels branch 
off. A third scheme was that of a Midland mining 
engineer, who became so obsessed with his idea that at 
last he went mad and drowned himself on the very 
sands he proposed to explore. 
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Industrial Efficiency 
Permanent Vienna Fair.—Plans are well advanced 
for the establishment in September, 1921, of a perma 
nent industrial fair in Vienna. A company has been 
organized for the purpose, It is proposed to exhibit 
at the permanent fair manufactured goods of all kinds 
and from every country. It is hoped that this exhibi 
tion will furnish an opportunity for buyers from the 
eastern countries and the Balkans to meet représenta 
tives of western manufacturers and to inspect their 
products, thus facilitating trade between the east and 
west through the old established channels in Vienna. 
A New Source of Tannin, it is learned from Consul! 
Starrett, has been obtained by a resident of Adelaide 
Australia, who has secured from the Government of 
the Fiji Islands the rights of all the Donga timber ir 
that colony, and a small company is now being formed 
This is undoubtedly a most important development, as 
the Donga tree carries a thick bark which contains a 


very high percentage of tannin. The wooed is also 
exceedingly hard and durable. The percentage of non 


tannin in the liquid produced from the bark is 
small that it easily outrivals the Austraiian and South 
African wattle bark, which hitherto has aiways held 
the leading position as a source of tannin extract 

Britain’s Efforts to Increase Foreign Trade.—It is 
reported that the Department of Overseas Trade is 
“steadily extending its trade-commission service in all 
of the principal markets, and is keeping traders well 
advised of German methods and of trade openings avail 
able for British exporters.” Large numbers of 
merchants and traders will visit the Leipzig fair 
British wholesale prices are being drastically cut and 
the fact is made widely known by a new scheme of mass 
advertising in all the world’s leading newspapers, in 
Australia, France, Japan, India, South America, South 
Africa, Belgium, Holland, Cuba, Scandinavia, and so 
on. In some cases the advertisements wili run parallel 
with German manufacturers’ announcements so that a 
comparison of prices and of quality can be studied by 
foreign buyers. 

Unemployment Insurance.—The British unemploy- 
ment insurance act of 1921, which became effective on 
March 3rd, increases the weekly rate of unemployment 
benefit to 20s. per week for men and 16s. per week for 
women, with half rates for boys and girls. From July 
ith, 1921, increased weekly contributions will becom< 
payable, viz., 11d. for men (6d. from the employer and 
5d. from the worker), and 9d, for the women (5d. from 
the employer and 4d. from the worker), and correspond 
ing half rates for boys and girls. During each of the 
periods, March 3rd, 1921, to November 2nd, 1921, and 
November 3rd, 1921, to July 3rd, 1922, a maximum of 
26 weeks’ benefit may be drawn in each insurance yeat 
It is interesting to note that any applicant losing his 
employment through misconduct, or owing to a trade 
dispute, or leaving it voluntarily without just cause, 
will be disqualified for benefit. 

Pilferage in Transit.—The current /ournai of the 
Huddersfield (England) Chamber of Commerce contains 
an article on pilferage and packing, in which atten 
tion is drawn to the systematic thieving in connection 
with goods in transit, and the question is raised as to 
what extent packers are responsible. “It is safe to 
say that if all goods, at all times, were as much at the 
mercy of thieves as are ‘goods in transit’ the business 
world would have to put up its shutter 
could not carry on.’ While losses are directiy due to 


becanse if 


thieves, it is suggested that it is nevertheless a fact 
that very often “the sight of means to do ill deeds 


makes ill deeds done,” and one fault of present-day 
shipping practice is that it affords many opportunities 
to “make a thief.” The object of packing, we are gain 
reminded, is not merely for the protection against dam 
age, but for security against theft 

Harnessing Small and Medium Height Waterfalis.— 
A new and quite simple type of turbine has been intro 
duced in Germany. It works with any quantity of 
water from 26 to 1,300 gallons per minute and a vary 
ing head of from 6 to 300 feet. The new machine is 
an adaptation of the Poucelet waterwheel: the water 
first passes through buckets to the interior of the wheel 
exhausting a large portion of its power, and then 
enters the driving wheel a second time from the inside 
through a covered guide wheel and parts with the re 
mainder of its energy. ‘The net result is a compound 
action which gives a useful effect of rather more than 
8O per cent, continues The Technical Review rhe- tur- 
bine shaft is placed horizontally and the water may 
enter through a pipe thus enabling the turbine to be 
coupled direct to a generator, or, if desired, it can be 
placed in an open pit. It rotates at a high speed which 
is easily regulated while running by an adjustable 
governor, 
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Putting Waste Metals to Work 
Methods and Machines That Make It Profitable for Every Plant to Handle Its Own Junk 


By Robert G. Skerrett 











furnish the largest share of secondary 
gold, while silverware and photographie 
waste yield us most of our secondary sil- 
ver. According to the Government anu- 
thorities, the gold or silver contained in 
old jewelry, dental waste, silver tableware. 
ornaments, and other articles remelted 
two years back was in excess of $27,592,. 
06. Mints and refineries reported the 
recovery of 6,463,002 fine ounces of silver 


and $19,354,398 in gold from refuse or 
discarded material. 

In the course of a twelvemonth one 
small refinery reclaimed 30,000 ounces of 
silver from the waste of some moving 
picture laboratories, Those familiar with 
the business are aware that a considera- 
ble part of well-nigh every new film is 
spoiled or cut out before the reel is dis- 
played, and, besides, old films are 


scrapped, <All films contain silver in thetr 
coatings, and so do the solutions in which 
films are originally developed. 
adopt 
metal. 

As many of 


It pays to 
measures to salvage this precious 


us know, the lead-in wires 
of electric light bulbs are commonly made 
of platinum because the coefficient of ex- 
pansion of that low that it 
will stand wide variations of temperature 
without tending to crack the enveloping 
In the past little was done to re- 
the imbedded filaments in cast-off 


metal is so 


glass 





cover 
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e for the 


ad A pulley type of magnetic separator treating foundry waste 


less than S100,000,000 This seeming wastage is not 
hard to understand when we recall how extensively iron 
ind steel figures in the equipment of the rolling stock 
and the roadbeds of these great and far-reaching com 

So much for the baser metals; and now 
those of the rarer short that are made fit 


service 


mon carriers 
for 


ga 


some ot 

for 
The secondary platinum, iridium, and palladium recov 
from domestic 1919 was worth 
$8,053,265, and was more than the value of the plati 
num and allied metals which we imported for consump 
tion during the same twelvemonth. It may never have 


ered sources in 


occurred to you that when you parted with a filled 
tooth you were perhaps contributing to a veritable 
bonanza, but it seems that dental waste and jewelry 





briqueting 


globes; but an example was set in the di- 
rection of conservation during the war at 
correction of a Western city. A 
was created for the examination of dis- 
earded light bulbs found in the municipal waste. Not 
only was a sufficient number of good lights thus discov- 
ered to meet the the entire institution, but 
platinum that sold for more than $9,000 was reclaimed 
from the “dead” lamps. 


the 
testing plant 


house of large 


needs of 


Not long ago the repair-shop foundry of one of our 
big trunk lines devoted half of its time to the manu- 
facture of new bearings for its rolling stock, but by 
improved practices this work was reduced nearly 40 
per cent. The bearings proper are of bronze and lined 
with an anti-frictional composition. The remedy 
adopted was to melt out what was left of this soft 
metal lining whenever the bronze bodies came into the 

shop and to recast the lining material into 

















ingots. From these ingots, when remelted, 
bearings, otherwise sound, were refilled. 
The system developed for recovering the 
old lining metal became so complete that 
only 25 per cent of new anti-frictional 
metal had to be bought to take care of 
this particular department of the road’s 
requirements. A quantitative idea of the 
savings thus made possible can be gath- 
ered from the fact that in 1917 a single 
large railway purchased and worked up 














© carried by a belt conveyor from a briqueting machine to the blast furnace. Above: Partly consumed flue-dust briquets, showing how these hold together while 
Machir 


of borings, turnings and millings from machine-shop waste. 


at the lower left of the view 


—— 


The finished blocks are discharged from the elliptical opening 


How scrap is compressed into large cakes where it could not profitably be handled loose 








er 


ne 
of 
ag 


th 
is 
is- 


tr 
ch 


us 


al 
of 


he 
th- 
rle 
up 














May 21, 1921 


SCIENTIFIC AMERICAN 





91,000,000 pounds of bearing 
metals to carry the loads su- 
perposed upon the journals 
of the line’s myriad car and 
locomotive wheels. 

In machinery of all sorts 
prass and bronze figure ex- 
tensively, and these metals, 
when scrapped, are not in- 
frequently associated or 
mixed with iron and steel. 
This is especially true in 
machine shops where the 
turnings from lathes, ete., 
dealing with various mate- 
rials, are Swept up together 
and dumped in common 
piles. Miscellaneous scrap 
of this character is of little 
or no value as it stands, be- 
cause there should be no 
iron or steel in brass cast- 
ings and no brass in ferrous 
ingots or castings It is 
therefore highly desirable 
that the ferrous and the 
non-ferrous metals be seg- 
regated so that they may be 











can effect this penetration 
at any range 
The recent firing tests 


against the old battleship 
“Massachusetts,” carried out 


by our Coast Defense Artil 
lery, demonstrated the great 
effectiveness of high-angle 
fire; and this mount has 
been designed so that the 


gun can be fired at an el 


vation of 6) degrees 4 
2.400-pound shell tired at 
such an elevation, and fall 


ing, as it would, almost 

tically from a height of sev 
eral miles, upon the deck o 
a ship would unquestionably 
penetrate to the vitais, even 
were she a 45,000-ton ve 

with the great protective 
armor of our new “Indiana 
class It is a prett aft 
guess that the effect of such 
a shot would be to cause th 


ship to fall out f ine 


Tin Cans as Fuel 








made ready for remelting. 
This could not be done 
cheaply and rapidly on a 


commercial scale but for the evolution of magnetic 


separators, which are obtaining steadily increasing ree- 
ognition in our industrial life, 

It has been said that a handful of iron will ruin a 
hundred pounds of babbitt metal; and iron in brass 
and copper alloys is likely to occasion grave trouble 
n working up the castings. This is owing to the 
manner in which iron forms into small nodules which 
absorb all of the carbon in the surrounding non-ferrous 
mass and become harder even than the hardest of tool 
steel. If, for example, the cutting tool strike any of 
these while machining a brass casting the instrument 
is apt to break, and, apart from the money loss in 
the damaged tool, the latter may injure the casting 
before the operator is aware of it. Plainly, much is 
to be gained by separating the antagonistic metals. 

Where borings and turnings are very oily it is needful 
to remove this coating before separation begins, inas 
much as the oil causes fine iron particles to stick to the 
other metals and thus to draw the latter along with 
the iron. This objectionable oil can be got rid of by 
various means. In general, in handling mixed metals, 
it is advisable to screen the chips through a half-inch 
mesh before feeding them to the separator. For the 
treatment of a combination of iron, steel, brass, copper, 
aluminum, or nickel scrap of this character, what is 
known as the disk-type of separator answers admirably. 

In a machine of this sort the magnets consist of a 
large, stationary, primary magnet body and a series 
of small, secondary induced magnets which are mounted 
upon a rotating disk. The primary magnet has heavy 
double coils and cores with pole pieces projecting down 
ward and conforming to the circle of the disk. The 
secondary magnets, made of Swedish iron, are induc 
tively energized by the primary magnet, but become 
demagnetized as they sweep beyond the neighborhood 
of the primary poles and 





Two magnetic-pulley separators, on either side of a disk separator, also of magnetic type 


Our New Sixteen-Inch Barbette Coast-Defense 
Gun 
our issue of January 29th of this year we de 
scribed and illustrated the new 16-inch, 170-ton, 
disappearing, coast-defense gun, a type which is to 
be mounted in some of our most important fortifications 
We now present a photograph of the same gun on the 
new barbette mount, which has been designed by 
Army Ordnance and built at the Watertown Arsenal 
The mounting shown in this photograph is the first of 
its type to be built. 

The disappearing mount, it will be remembered, was 
designed to permit the loading and sighting of the gun 
to be done below the shelter of a massive sand-and 
concrete parapet, with a view to giving protection to 
the gun and its mounting and the crew. After the gun 
is loaded, it is raised by its counterweight until the 
barrel is clear of the parapet, and on firing, the energy 
of recoil carries the gun back and down once more into 
the loading position. The barbette mount is simpler, 
inasmuch as the barrel of the gun is permanently ex- 
posed above the parapet. The mounting consists essen- 
tially of a carriage and a sleeve, the carriage rotating 
horizontally on a turntable and the sleeve rotating ver- 
tically on journals which form part of the carriage. 
The gun recoils within the sleeve, which carries the 
recoil cylinders for gradually absorbing the momentum 
and returning the gun again to the firing position. 

The Army coast defense gun is a huge piece, 69 feet 
in length and weighing 170 tons. Its heaviest armor 
piercing projectile weighs 2,400 pounds and has a 
range of over 22 miles. The powder charge 
weighs 850 pounds, and the projectile has suffi 
cient energy to penetrate any armor that can 
be carried by a modern battleship; and it 





when so weakened they drop 

any iron or magnetic mui- | 
terial that they may have 
attracted. In this way the 
discharge falls into a con 
veyor and is transported to 
a near-by box or bin, while 
the non-magnetic substances 
are carried to another point 
of deposit. 

For handling bulkier ma 
terials there has been de 
vised a pulley-type of mag- 
netic separator In appa 
ratus of this kind the mag- 
netism is strong enough to 
exert itself at a given point 
through the conveyor belt 
that turns about it. In op- 
eration, as the mixture 
comes within the magnetic 
zone of the pulley, the mag- 
netic bodies are attracted 
and carried around and be- 
heath the magnet where 
they are released and free 








> might be lett to the ‘ 
pert metallurgist ‘ ay 


whether or not there is any 
material quantity of heat evolved in the burning of tin 
cans and if so just what their “fvel valu is As an 
efficient and sanitary means for disposing of them 


can be no question regarding their crematior 

That almost any quantity of tin cans can be con 
veniently disposed of by burning in an ordinary hot 
air or steam house-heating furnace cannot be genera 
known to householders at large or there weuld be less 
back yards, vacant lots and dumps cluttered up with 
this most unsightly and insanitary kind of refuse As 
usually thrown out without the formality of rinsing 
they are “smelly” and where they not infrequently 


lodge, they collect rain-water aud become most luxu 
riant breeding places for flies and mosquitoes All 
this could be readily avoided by simply “firing” the 
cans into the furnace along with the other fue! rhe 


burning of a tin can, as any other combustibl 
process of ovidation, Oxidation takes place slowly in 
the space above the fuel bed, because then if the fire 
is intelligently handled and there is a minimum 
“air dilution” there will be no great amount of free 
oxygen. As the cans are allowed to sink deeper and 
deeper into the fuel bed, and, finally, inte the underiy 
ing bed of ashes, they encounter more and more fret 


oxygen which, at a comparatively high temperature, 

soon results in their almost complete disappearance 
In order that they may be got rid of as quickly as pos 
sible it is best to put them into the fur 


nace before firing on fresh coal hey 
should not be “poked” (neither should 
burning coal for that matter, except in very 
rare incidents), but left alone to sink gradu 


ally down to, and finally through, the grates, in 
which there will be nothing left of them but a 
few scattered fragments of brittle oxic It may 











to fall into a receptacle, 
(Continued on page 415) 


Our new 16-inch barbette, coast-defense gun, weighing 170 tons, which fires a 2400-pound shell to an 


extreme range of 22 miles 


be remarked that practically all other refu from 

the house can be disposed 
7 of in the same way 
To the city dwell this 

information may he 
interest althoug! 
not require a very vis in 
i if on or oti ' 
tive mn i to sh wil 
improvement there would 
in the outskirt f every 
city infested with “dumps 
if all combustibl natt 
were disposed of thi 
way rhe refuse rom 
the usual dwelling house 
would be one preuct nad 
one product only—a mix 
ot fine ashys and clinker 
the former of which in th 
ense of the 1 l 
urban owner can le 
separated out by dump n 
an inclined sere¢ 0 e in 
lightening t 
garden, and the latter nm 
stituting abou a) nt 
| ume, ¢n } list el 
‘ ed 
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h tl ‘ are loaded on a wagon for 
In Cul the very finest tobacco is grown in the 
\ Ita A gis The Connecticut valley has also 
ong been famous for the quality of the tobacco raised 
her 
l he Connecticut valley, however, hailstorms very 
en ruin great part of the crops, and nothing will 
pmuge i ace field so quickly as a_ hailstorm 
ntists have ot yet been able to explain why the 
ecticut valley should be visited by these violent 
hailstor Last year (1920) quite large areas of to 
} fields were destroyed, as the hail cut the leaves 
{ piece eri the crop Uus¢ less 
rhe soil the Connecticut regions is suitable for the 
fine quality of leaf used in the making of wrappers and 
hinders { cigars, this soil being a sandy loam, The 
leaves for fillers or inside of the cigars are mostly 
rown in Pennsylvania, the Miami valley of Ohio, in 
the Onondaga district of New York and in some regions 
Georgia «l Florida, the soils required for these 
pur es being much heavier than that needed for the 
binder and wrapper of the cigar, but the product does 
not mmand such high prices, 
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Some Interesting Details in the Art of Tobacco Culture as Practiced in This Country 
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By William Henry 


For the general manufacturing and export trade, a 
variety called White Burley is extensively grown, prin 
cipally in the blue grass region of Kentucky, southern 
Ohio, West Virginia and southeastern Indiana. This 
variety is light colored and possesses capacity for ab 


sorbing the flavoring materials used in making the plug 
tobacco 


rhe seed of the tobacco plant is very small, and when 
sown in the cold frames it is usually mixed with wood 
ashes or land plaster to show how evenly distributed 
the seed has been From the middle of March to the 


middle of April is the best time to sow the beds in the 
district, the frames are covered with 


or glass 


Connecticut and 
cheesecloth 
When the plants are about 6 inches high they are 


ready to transplant, usually from the middle of May to 








along. The laths with the 
wagon and carted to the 
hung in tiers about 12 
apart and at least 3 feet above the ground, 
barns have the with alternate boards 
as to allow free passage of air and proper 


lath, sliding each stalk 
plants are now loaded on a 
large barns, where they are 
inches 
These 
hinged so 
ventilation. 

The curing of tobacco is one of the most important 
operations, the and quality depend a great 
deal on the way in which it is cured. 

From five to eight weeks are required to complete 
the cure, as much depends on the state of the weather, 
Artificial heat is used during or wet weather, 
charcoal fires on the floors of the barns being used, with 
but little ventilation. 

After curing, the plants are then taken down and 


sides 


color 


as 


cold 














bace« allowed to lie in 
impaled plants 


the sunshine to wilt. 2. Spearing the 


tobacco ; 


transfer to the barns. 


four plants are impaled on a stick to facilitate handling. 3. 


Using an axe to cut the tobacco plant. 
The immense drying barns have every alternate board hinged, to provide for the free passage of air 


Getting our domestic tobacco from the fields of Connecticut to the factory 


the beginning of June. The fields must be well pre- 
pared and heavily fertilized or manured. 

The plants ere about 17 inches apart, in 
from 3 ft. 3 in. to3 ft.6 in. In large areas a transplant- 
ing machine is used to plant the fields. 

From now on frequent cultivation and hoeing must 
be done until the plants are large enough to cover the 
ground. The tops and suckers are then broken off so 
as to allow the better development of the leaves. 

Harvesting the crop begins when the leaves assume 
a light shade of green, with light tinted flecks, indicat- 
ing the ripening of the leaf. 

There are two methods of harvesting the crop—one 
in which the bottom leaves are picked by hand as they 
ripen, and arranged on sticks or strings to hang in 
the curing shed. The other method (and which is more 
generally used) is to cut the plants near the root and 
leave them in rows to wilt in the sun, so that the plant 
will not break in handling. 

The next process is to “spear” the plants; that is, 
spit a half dozen plants on a lath about 4 feet long, 
using a removable metal spear-head on the end of the 


set rows 


the leaves stripped from the stalks. This is best done 
in damp weather, as the leaves are then pliable. The 
leaves are now placed in neat bundles, which weigh 
from 50 to 100 pounds and are ready for the market. 

As the leaves must undergo another process called 
sweating or fermentation before being manufactured, 
they are now, as a rule, handled by the packers, who 
make a business of the fermentation with their espe 
cially equipped plants. This part of the process is 
quite important as they have to control the humidity, 
ventilation and temperature. This operation continues 
from one to two years before the cigars are made. 

An idea of the immensity of the tobacco industry iD 
the United States may be formed from the size of the 
internal revenue tax collected by the government. 

In the year 1863 the tax was $3,097,620, and for the 
year 1919 it had grown to $204,982,560. 

North Carolina leads all the other states in the 
amount of taxes collected, being followed in the order 
named by New York, Virginia, Pennsylvania, Missouti, 
Ohio and New Jersey, which are the principal tobacee 
growing regions. 
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Britain’s First Commercial 
Airship 
HE first British-built airship adapted 
to commercial service is the “R-36,” 
her civil registration mark being 
G.F.A.A.F’, She was designed by the Ad- 
miralty more than three years ago for 
naval duties and is a progressive de 
yelopment on earlier types of airships, al- 
though she does not embody the marked 
improvements in design which have been 
inaugurated during the past year. The 
“R-36” is the product of the Inchinnan 
Airship Works of the William Beardmore 
& Company, Ltd. Construction was begun 
in the early part of 1919, following the 
completion and handing over of the “R- 
34." Completion was deferred, owing to 
ehanges in airship policy. 

In brief, the “R-36” is 627 feet in 
length, which is approximately 40 feet 
less than the length of the “R-34." The 
maximum diameter of the ship is 78 feet 
9 inches. It has a maximum gas capacity 
of slightly over 2,100,000 cubic feet, giving 
it a nominal lift of 63.8 tons. The maxi- 
mum speed is 65 miles an hour, while its 








Circumventing Orange Thrips by 
Cleaning Orchard 


PQVHE thrip is an insect of economic im 
| portance which does exter ve m 
ive in orange groves Although th 

scarred orange is exactly as wut to en 
as a Clean orange, the appearance of the 
fruit, and its consequent sellin value, 
is very much reduced. Any orange 


grower will tell you that a big crop of 
thrip-scarred oranges will bring less than 
a small crop of clean fruit 

A logical orange grower had heard 
many times that dead leaves and litter in 


the vineyard were a_ serious peril, be 
cause they sheltered injurious insects 
He reasoned that what was true for 


grapes might well be true for oranges, 
and straightway made it an annual prac 
free of 
leaves and litter late each fail Intelli 
gent farmers often conduct such experi 
ments for themselves, from long experi 
ence holding themselves ready for any re 
sult. They realize that some liftie fac tor 
not taken into account, may destroy the 
strength of their whole argument 


tice to rake his orange orchard 








normal cruising speed is slightly over 50 
miles an hour. It has a maximum range 
of action of over 4,000 miles. However, 
the economic range varies according to the number of 
passengers and the weight of the freight carried. 
The design is quite similar to the well-known Zeppe- 
lin rigid type, with a gas-containing hull comprising a 
stream-line skeleton framework of light metallic gird- 
ers, covered over with heavy fabric. The hull is di- 
vided into nineteen compartments, each containing a 
drum-shaped gas bag. Each gas bag has an automatic 
gas release valve, while some are fitted with a man- 
ually-controlled valve, in order to discharge gas while 
landing or to alter the trim of the ship. Inside the hull 
and along the bottom runs the gangway or “cat walk” 
for the entire length of the ship. The petrol tanks and 
water ballast bags are arranged along this gangway. 
The “R-36" is fitted for mooring at a 


Copyright, Kadel & Herbert 
Passenger quarters in the British airship “R-36” which is now available for 


regular commercial service 


twenty-four men is carried. The officers consist of a 
captain, first officer pilot, second officer pilot, and engi- 
neer officer. The crew consists of 2 coxswains, 7 riggers, 
13 engineers and 2 wireless operators. The crew is 
divided into watches which take alternative spells of 
duty and rest. 

The “R-36" is to be used for long-distance air service, 
in which it is certain to effect a great saving in time 
over existing transportation systems. On the England 
to India service, for instance, the airship voyage would 
require approximately six days as compared with 
the fastest overland and mail route of twenty-one 
days. The “R-36” promises to surpass the service of 
the German passenger airship, “Bodensee.” 


But this orange grower who fought 
thrips by raking up leaves and litter each 
November met with success beyond his 
expectations. He has followed the prac 
tice for several years now, and his orchard produces 
the cleanest fruit in the whole district. The past 
season the thrip-scarred oranges averaged not more 
than one or two to each tree. Other orchards, unraked, 
in the same locality and grevving under similar condi 
tions, suffered heavy damage from thrips 

This grower is conservative. He believes he has 
hit upen the ridiculously simple, remarkably inexpen 
sive, way to control thrips, and certainly results seem 
to bear him up. But he suggests that before accepting 
the experiment as conclusive demonstratien, other 


orchardists should try it out. They will, too! The 
solution of many an agricultural problem is so simple 
that it hides, as it were, in its own simplicity. At any 


rate, it wold seem that this simple expe 





mast, and at the extreme bow is a trap 
door, opening outward, which enables pas- 
sengers and crew to pass to and from the 
mooring mast when the ship is safely 
moored, Six cars, five of which are de- 
signed to take power units, the sixth being 
a passenger car, the forward portion of 
which is used as the control car, are also 
features of this British airship. Two of 
these are “wing” cars, placed near the 
bow of the ship, each containing a 260- 
horsepower Maybach engine driving di- 
rect a two-bladed propeller. The passen- 
ger car is placed almost amidships and 
opposite its center are fitted two or more 
wing-power cars each of which contains a 
350-horsepower Sunbeam “Cossack” en- 
gine. The fifth power car is on the cen- 
tral line of the ship, toward the stern, 
and also contains a 350-horsepower Sun- 
beam. Each of the three Sunbeam en- 
gines drives through a reduction gear and 
clutch a large two-bladed propeller. 
These power units give a total of 1,570 
horsepower, which is substantially more 
than that of the “R-34.” 

Four large fixed stabilizing fins are fit- 
ted at the tail of the ship, comprising two 
vertical and two horizontal members. 

An entirely new departure in British 
airship construction is the fitting of a 
passenger car which has been designed 
to accommodate 50 passengers. The car 
is 131 feet long. It is provided with a 
passage way that runs down its center. 
On each side are cabins which are fur- 
nished with beds for two passengers, a 
table and chairs as shown in the accom- 
panying illustration. The general arrange- 
ments of the cabins are such that each 
passenger is provided with a clear and 
unobstructed view, both inside and out- 
side. The cabins are -livided off by cur- 
tains at night, which may be drawn back 
during the day and the beds folded up. 
The car is also fitted with a cook’s galley 
and a pantry, which are situated in the 
center of the ship. Good washing and lav- — 
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dient of clearing the orchard of leaves and 
litter is nothing more than what has long 
been done in other lines to avoid insects 


“Mayflower”, Challenger for Inter- 
national Fishing Schooner Cup 
UST at the very time when the ultra 

refinement of the hulls and spars of 
yachts built for the America’s Cup races 
had been carried to the point of absurdity 
as witness the refusal of “Resolute” and 

“Shamrock” to race in the only decent 

breeze that came their way last summer 

at this very time the stout, down east 
fishing schooners of Massachusetts, Maine 
and Nova Scotia came to the rescue 

These craft are staunch, able, strongly 
built schooners, which are perfectly at 
home in the heaviest water that may come 
their way in the Atlantic, and at the same 
time can do their 12 to 1214 knots as they 
race to the westward to carry their catch 
to the home markets 

Last year’s fisherman’s race went to 
the American schooner, and new vessel 
are being built for the races of the coming 
summer, soston has entered the lists 
by building the handsome schooner of 
which we show an excellent illustration 

The “Mayflower,” as she is called, was 

designed by W. 

known son of a famous father, Kdward 

Burgess, who was the designer 

ly of the “Puritan,” the “Mayfiower,” and 

the “Volunteer,” all three of which sue 
cessfully defended the America’s Cup 


Starling Burgess, well 


successive 


Everybody will agree that so far as th 
picture can tell the story, the “Mayflower 
is an able boat with a handsome sheer 
high freeboard and a well-cut suit of 
sails. 

With each sueceeding contest the com 
aati petition will grow keener, and the su 
cessful schooners will be a littl 
than their predecessors, If there should 
be some good spanking breezes for this 


faster 


season’s struggle, it is quite possible that 





records for speed, in reaching at least 





atory accommodations are also provided. 
A normal crew of four officers and 


The “Mayflower”, 141 ft. long over all, 11 
competitor this summer for the annual fisherman’s race 


,000 sq. ft. of sail, designed as a 


will pass from the America’s Cup to the 


Fishing Schooner Cup class 
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The Truth About the Dye Industry 


Its Achievements and Its Status, and What Its Continuation 


10% 

fo Ii} nething which enters so completely into 
hie , fe of man, and is more essential to his 

contentment of mind, than color. Color is to the mind 

of man what salt is to his food, 

Imagine, for instance, what this world would be like 
if all artificial color were eliminated from our daily ex- 
perience from our clothes, the decorations of our 
houses, the woodwork wit) which we are surrounded, 
and the magazines and books which we read. Suppose 


that everything was a dead, toneless white, relieved 
niy by the light and shade caused by reflections. This 
the actual condition with which we were threatened 


outbreak of the European war in 1914, 


tiphomn the 


Prior to th time we, and all other industrial coun 
tries, were entirely dependent upon coloring matters 
coming from Germany, and our complete line of textile 


fabri paper, leather, woodwork, paints, pigments, 
varnishes and everything else requiring color, drew 
their tints from the products of the great German dye 


making plants 


By H. Gardner McKerrow 


pletely out of employment. Such dyeing materials as 
log-wood, quercitron, fustic, hypermic and natural in- 
digo were called for and methods of dyeing rejuvenated 
which had been forgotten for years. The machinery 
for using this class of dyes had largely been done away 
with in the mills, and this also had to be replenished 
at a time when the mechanical industries of the country 
were being called upon to the limit of their resources 
for war purposes, The forests of Mexico and Hayti 
were ransacked for anything which would yield color 
and every conceivable vegetable growth having any 
natural coloring value at all was experimented with 
for the purpose of obtaining the tints called for by 
our mills, 

Prices soared to unheard of limits, and dyes which 
before the war were sold at 20 cents and 25 cents a 
pound very quickly rose to $2, $5 and $10 a pound. 
Some romantie stories are told of the fortunes made 
almost overnight in the dyestuff business during the 
years 1914, 1915 and 1916, and everybody that could 
get into the dyestuff manufacturing business did so. 
Instead of five firms being engaged in the manufacture 
coal-tar products, there came to be in less than eight- 


een months, 127 engaged in the making of dyestuffs 
and about 218 engaged in the making of coal-tar in- 
termediates. Many of these firms had no moral or 


economic right to be in the business; they did not 
have the necessary capital or the necessary chemical 
experience and knowledge, nor did they have the plants 


Means to America 


while using the German dyes, to guarantee their goods, 

There has been so much publicity, and so much false 
and uninformed writing about this point of fastness how. 
ever, that questions are being asked and stipulations are 
being made, which were never imposed on fabries dyed 
with German dyes prior to the war. It is simply be. 
cause of this publicity that so many of our retaij 
stores have put notices on their goods such as “these 
goods cannot be guaranteed because they are dyed with 
American dyes.” 

American dyes have been made to carry the burden 
of all kinds of faults; faults of improperly mixed stock, 
faults of spinning, faults of weaving, faults of finish- 
ing; all have been passed down the line and have been 
loaded eventually on the long suffering American dyes, 
This is a condition which only has to be called to the 
attention of a patriotic American merchant, and in most 
cases he very readily and gladly removes these mis- 
leading notices, 

As the new dye industry becomes more standardized 
and is able to give sufficient time to the working out of 
the intricate problems involved, the education of the 
American dyer will proceed apace and these difficulties 
will be eliminated one by one. We are justified in 
saying, however, that the three hundred individual 
dyes now made by the American dye manufacturers are 
class for class, and type for type, just as briliiant, just 
as fast, and just as reliable as the corresponding types 
of German dyes. 


This does not mean that in the brief 





space of five years we have been able to 
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they are obtained, as anybody in America. 
such a statement; and here it is —-THE Epitor. 


HERE has been a great deal said, since 1914, about dyestuffs 
and the industry that makes them. 
German propaganda, much of it has been more or less hysterical in 
We believe it altogether in order to make a plain statement 
of what the dyestuff industry has been called upon to do since the out- 
break of the war in Europe, the degree to which it has succeeded in 
doing it, and the precise position which this industry occupies and ought 
to occupy in our economic and political fabric. Mr. McKerrow is about 
as well informed on all matters connected with the production and mar- 
keting and use of artificial colors and the coal-tar chemicals from which 


We have asked him for If 


Some of this has been outright 


make all the dyes which were formerly 
made in, and imported from, Germany, but 
we can have a feeling of justifiable pride, 
as patriotic Americans, in the fact that 
in one-tenth of the time that was taken 
by the German manufacturers to build up 
their coal-tar industry, we have reached 
a point where we are supplying practical- 
ly all the colors commonly required for 
use in the daily life of the nation, and 
that there is but a short way to go to 
make our line as complete and fully de 
veloped as the German line ever was. 

the industry is permitted to live, 
and is not placed in a position where it 
can be wiped out by ruthless foreign com- 
petition, we are justified in believing that 

















The discovery of coal-tar colors was made in 1856 
by an Englishman, William Henry Perkin, but the 
development of the coal-tar industry very quickly 
passed into German hands, se that by 1875 England, 
France and the United States had become content to 
leave the development of this fundamental industry 
entirely with German chemists. 

lrior to 1914, as far as the United States was con 
cerned, there were only five firms engaged ip the manu- 
facture of coal-tar dyes, and these de 
pended for the most part, on intermediate 
products obtained from German manufac 

ers it may readily be supposed that 

eg rin manufacturers only allowed 

l f these intermediate products to 

me over here as would produce colors 
which could not, under any conceivable 

imstunce compete with the finished 
German products, The business here was 
uot a profitable one, and with the single 
exception of aniline oil, no coal-tar prod 
uct made in this country could be consid 
ered as having created a place for itself 
on a competitive basis 

ihe (-erman vestuff houses established 
their own depots of distribution and their 
v laboratories in this country, and the 
technica! service which they rendered to 
the dye consuming trades reached such a 
state of organization that our color users 
were riveted almost inseparably to the German manu 
facture! 

When war was declared in 1914, this supply on which 
more than $5,000,000,000 worth of our industries de 
pended, was instantly cut off, and no dyestuffs were 
available other than what remained in the hands of 
the German agents or in the warehouses of the mills 
themselves Immediately a condition bordering upon 
panic developed and prophecies were freely made that 


we should be reduced to the condition of a white world 


with color entirely eliminated from our every day life. 
rhe very loors of the warehouses were scraped for 
color, all kinds of blends and mixtures were made to 
get desired shades, and dyestuffs utterly unsuited for 
the required purpose were used lyestuffs intended 
for dyeing cotton were used for dyeing wool or silk, 
and blends and mixtures were made that would not re- 
i even the action of cold water 

An interesting illustration of this was an instance 
which oceurred during those hectic times, when there 


was an absolute shortage of dye for coloring stockings 
ne large bosiery manufacturer succeeded in getting 
hold of a large lot of brilliant black dyestuff—which 
by the bye, was German dyestuff—made and intended 
for the express purpose of dyeing casket cloth, and the 
only requisite of which was that it should give a bril- 
liant glossy black, with no requirements as to fastness 
against light or washing. It is intended, in fact,.to be 
black only during the brief period of use; after that 


complaints. He dyed up several hundred 
of stockings with this dye, and the re- 


there are ho 


thousand pair 


it was that the first time that these were washed 
the turned olive green. This was used as a flagrant 
instance of the poor quality of American dyes. 


Our mills were foreed back into the use of the natural 
dye woods which our forefathers used, and which, on 


the advent of the coal-tar dyes had passed almost com- 


for making dyestuffs of a proper quality. The legiti 
mate concerns, those which had been in the business 
before and knew something about it, were straining 
every nerve to develop their equipment and place them 
selves in a position to meet the demand. 

How difficult this was may be understood when it is 
remembered how completely our chemical trades were 
called upon for war purposes, and as the war pro- 
gressed, how our chemical staffs were brought into 
requisition in order to supply the Government with the 
chemical supervision in the production of 
munitions of war. Upward of $200,000,000 of capital 
was invested in dye-making plants, and by the end of 
1917 a very considerable percentage of the supply of 
dyestuffs called for by our color consuming trades was 
coming from American factories. 

There is no mysterious alchemy in the production of 
dyestuffs; a given chemical formula, provided its in- 
gredients are of satisfactory purity, will give the same 


necessary 


result, whether it is employed on the banks of the 
Rhine or in Buffalo, New York. 
The term “fast” used in connection with dyes has 


been one which has been very greatly misunderstood. 
The average layman understands by a “fast” dye, one 
that will resist any and all reactions, either light, 
acid, alkali or washing. As a matter of fact, there is 
no dye—and never was a dye—which will fulfil all these 
conditions, Even the German dyes may be fast to one 
thing and not fast to others, It is not generally known 
that there never was a single pound of German dye 
ever imported into this country which did not carry 
the stipulation “without guarantee.” 

Prior to the war this was the condition on which all 
our manufacturers bought their dyes, but they ac- 
cepted the situation without demur, as the German dye 
makers were the only sources from which the dyes 
could be obtained, and they themselves were willing, 


in a very few years from now, the coal-tar 
chemical industry of America will be do- 
ing everything industrially which was ever effected by 
German interests. So much for the industrial side of 
the question. 

There are other aspects, however, which 
more important than the individual interests of 2 
certain number of our manufacturers. In the world’s 
history, we have passed through a stone age, a bronze 
age, an iron age, a steel age, and we are now in a 
chemical age. Chemistry is entering into practically 
every branch of industrial manufacture. It will be 
called upon more and more for analysis of manufac 
turing conditions, and for synthesis in putting together 
the ingredients for achieving new purposes, 

In order that this may be done intelligently, it is 
necessary to build up a thoroughly trained class of 
research chemists. Now, where are those chemists to 


are even 


come from? Certainly our colleges, even our tech 
nical schools, cannot be depended upon to produce 
them. No matter how well equipped or well organized 


these educational institutions may be, they can never 
do more than give young men the initial training in 
theoretical work. The practi application of this 
theoretical training must be « n some industry, 
the requirements of which are ; hat this work cap 
be utilized in a commercial wi: 

There is no such industry, except the coal-tar chem 
ical industry, and the collateral chemical manufac 
tures that go with it. No other industry couid af 
ford to spend the necessary time and money on experi 
mentation and the working ovt of complicated chemical 
processes. Given this necessary training in chemical re 
search, the utilization of by-products can be elaborated 
and this brings us at once into 4 yast possibility o 
usefulness for the coal-tar chemical ‘dustry —which 
in itself would go far to justify its idaintenance and 
protection—through the development of the by-products 

(Continued on page 4%") 
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The Giant of the Skies 


409 


The Size and Distance of Betelguese, and a Few Other Items of the Astronomer’s Daily Business 


T means little to us to be told that Betelguese is 
300,000,000 miles in diameter—little, that is, so far 
as concrete visualization of this huge size is concerned. 
We have a profound conviction that three hundred mil- 
lion is more than two hundred million, and less than 
four hundred million; but just what any of these fig- 
ures mean, and just what the actual difference between 
them in concrete terms may be, is something that is 
by no means easy to comprehend. It is really neces- 
sary to build up from small beginnings in order to 
get any adequate idea of the size of this huge sum. 
Even the attempt to make a comparison of some sort, 
graphical or statistical, is not one that will be neces- 
sarily and immediately successful. Anything, no matter 
how large it be, that is small enough for us to grasp 
readily and use as a basis of comparison, is pretty 
apt to be so very minute in comparison with Betelguese 
that the attempt at comparison leads us to a figure 
meaning little if any more than the 300,000,000 with 
which we started. An idea of the difficulty which in- 
heres in the effort to get results in this direction may 
be gained if we try to compare Betelguese with the 
earth. The earth is a pretty good-sized affair, as 
things go in our ordinary life; it is probable that most 
of us have a fairly definite idea of what its 8,000-mile 
diameter really comes to, and rather doubtful that we 
have an equally clear visualization of anything much 
larger. But if we represent Betelguese by a sphere of 
9 inches diameter, the very largest one that we can 
possibly crowd upon our opening page which is spe- 
cially dedicated to displays of this sort, we find that the 
poor old earth will shrink to dimensions a yood deal 
less than those of a_ pin-point—1/40,000 of an inch 
to speak in the round numbers which alone have any 
significance in the presence of a quantity determined 
no more accurately than is the diameter of Betelguese. 
We can't distinguish, en the printed page, between a 
point 1/40,000 inch and a point 1/400 inch in diameter 
—except perhaps on the ground that the one we can 
see, and the other we cannot manage to see at all, 
We are in a good deal the same predicament as that 
portrayed by one of the Einstein essayists, who wrote, 


apropos of the extremely small alterations in ordinary 
measurements called for by this theory, that while to 
be sure we can measure a million miles, and equally a 
millionth of an inch, we can’t measure both these dis- 
tances at the same time and place and with the same 
instruments, ‘The difficulty in getting a graphic state- 
ment of Betelguese’s size is altogether that of finding 
something comprehensible which can stand alongside 
setelguese and be measured at the same time and place 
and with the same instruments. We believe the draw- 
ing which we present on the first page of this issue 
represents the most successful attempt yet made to do 
this, 

The orbit of the earth and those of the other minor 
planets to be sure represent quantities with which we 
are not on excessive terms of familiarity, Yet we can 
build up to them without undue strain or undue lack of 
clarity. The earth, for instance, travels in its course 
about the sun at an average speed of 1814 miles per 
second—1,100 miles, or much more than the distance 
separating New York from Chicago, in a brief minute. 
This ought to give us some notion of the distance 
traveled by the earth in a year, which for the sake 
of those who want to be cautious we may state con- 
tains something like half a million minutes—one for 
every 10 feet of the long distance between New York 
and the metropolis on Lake Michigan, Yet when the 
long and weary path which these figures indicate for 
the earth’s annual journey is bent around into a circle, 
we find that this whole circle with the vast expanse 
of empty space within it can be accommodated inside 
the solid (or liquid or gaseous) shell of Betelguese 
accommodated so comfortably, in fact, that there is 
margin sufficient to admit the next planet beyond us- 
Mars—with his orbit that is pretty nearly half again 
as big as ours! That, roughly, is the state of affairs 
indicated by our drawing, which is laid off to seale 
with extreme care. 

We shall have to admit one exception to this. The 
little boy and the elderly gentleman whom we have em 
ployed as further illustration of Betelguese’s prodigious 
size are not drawn to scale; we shall not attempt to 


conceal this fact from the inquisitive reader. We 
shan't apologize, however; we consider that the rea 
sons for our failure to pursue consistency to the 
ragged edge and over the edge are sufliciently obvious 
Let it be merely repeated here what is briefly suggested 
around the edge of our drawing. The greatest muzzle 
velocity attained in any regularly manufactured hand 
rifle to date is 2,800 feet per second—approximately a 
mile in two seconds. If we take this velovity as stan 
dard; if we pretend that it were possible for a bullet 
once started at that speed to maintain it indefinitely 
and if we so ignore the facts of gravitation as to sup 
pose that such a bullet onee started parallel with the 
surface of Betelguese could maintain this parailelism 
traveling in an orbit that would carry the bullet event 
ually back to its starting point instead of bringing it 
to “earth” a short distance away from the point of 
discharge—then we have all the raw materials of our 
second attempt to put Betelguese’s size before the 
reader. The fact is, that at this high velocity, a bul 
let shot around the star by a boy of 14 would not com 
plete the circuit and hit the marksman in the back of 
the neck until he had attained the ripe old age of TO 
it would be 56 years in flight. 

There is really more of interest about Betelguese 
than the mere figure stated for its approximate size. 
It is so remote from the earth that, even when viewed 
from opposite ends of the 186,000,000-miie base-line 
provided by the distance across the earth's ‘orbit, it 
appears to lie exactly in the same direction—in tech 
nical terms, its parallax is not observable. This means 
that the trigonometric method of determining its dis 
tance, which is the most accurate of the several devices 
employed by the astronomer for this purpose, is not 
available; and we must descend to a comparison be 
tween its apparent brightness as measured photometri 
ally, and its probable real brightness as deduced from 
what the spectroscope tells us about it But this 
means that there is a very considerable margin of error, 
since the determination of real intensities in this way 
is based upon theories which have not been and proba 

(Continued on page 419) 








“Einstein’s Theories of Relativity and Gravitation” 


The Book in Which Is 


OMEWHAT later than expected, but we hope better 

for the delay, and none the less welcome because 
of it, the volume presenting the results of the Einstein 
Contest is now ready for distribution, The effort has 
been made to get into these pages everything of value 
that has been brought out by the competing essayists. 
This, on the grounds of space alone, has necessitated 
the enforcement of a rigid policy of excluding every- 
thing that at all smacked of duplication. There were 
essays that were as good as some of those chosen for 
inclusion in the book ; but essays Whose viewpoints were 
covered, collectively, with such completeness by the 
ones selected as to make their inclusion impossible. 
There were likewise essays which were amply good 
enough in their entirety for inclusion without the elimi- 
nation of parts which were adequately covered in other 
essays; but the demands of space necessitated the 
elimination of such parts. To all the contestants whose 
work was good and yet not sufliciently distinctive to be 
got in, in toto, we wish to express our appreciation and 
our regret that they could not be accommodated, 

The reader will Goubtless be surprised, on opening 
the volume, to find that Mr. Bolton's $5,000 prize essay 
is not given the position of honor at the head of the 
procession. It does as a matter of fact precede all 
the other complete essays that are printed; but it has 
been judged advisable to precede it by several chapters 
of introductory material. The very excellent reasons 
for this are set forth in the preface and need not be 
repeated here, beyond the bald statement that the sub- 
ject is one on which it is not fair to ask the layman 
to read without a certain amount of preparation. This 
the introductory chapters are designed to give him, and 
it is earnestly hoped that the hint offered by their 
position will be taken, and that they will be read be- 
fore the essays which follow them. 

The chapter embodying this preliminary material 
seem to us to constitute, alone, ample justification for 
the book. The vocabulary of relativity, both with re 


Collected the Material Brought Out by the $5,000 Prize Contest 


spect to its actual words and even more so with re- 
spect to the ideas which these words aitempt to convey, 
is altogether new and strange to the layman. Things 
are done, offhand and without explanation or apology, 
which it would never occur to him were permissible. 
The shock to his common sense is too great; and the 
writers on the subject whose work we have seen have, 
with few exceptions, failed to make any sufficient effort 
to mitigate this shock by subjecting the reader to 
it gradually, These chapters are written with the idea 
that it ought to be entirely possible to get any intelli- 
gent layman into a frame of mind in which he can form 
an appreciation of relativity; and we believe they es 
tablish the validity of this belief. 

Everybody who has read the proofs on this part of 
the book has commented upon one feature, and inas- 
much as this is a feature on the attainment of which 
the Einstein Editor spent a good deal of time and 
thought, he does not feel inclined to let false modesty 
permit it go unmentioned, 
from 49 of the competing essays have been used—pas- 
sages varying in length from a fragment of a sentence 
to several consecutive paragraphs. To these the editor 
has added material of his own—sometimes just a few 
words toa bridge the gap between excerpts, again 
several pages on an item which he wished to cover 
in greater detail than he found it discussed in any of 
the essays, 

If we were asked for an a priori judgment as to the 
readability of a patchwork composition of this charac- 
ter, we could give but one—it ought to be highly un 
readable. It ought to show its patchwork origin un 
mistakably. It ought to be chopped up to the last de- 
gree of discontinuity. But it isn’t! We venture to 
state that in the absence of the reference marks identi- 
fying the various contributions, no reader would sup- 
pose for a minute that this was not the carefully exe 
euted work of a single author. One with great versa- 
tility of style to be sure, able to adapt his mood to the 


In these 150 pages passages 


thing he wished to say and the vein in which he wished 
to say it; but one able to write with skill in any of 
his styles. Any single author might well be satisfied 
with a composition displaying the fundamental merits 
of unity, sequence, climax and proportion to the same 
degree in which they are here found. We believe thess 
chapters to be one of the most striking editorial aghieve 
ments which we have seen, 

After this laying of the seaffolding over which the 
layman is to approach the subject has been completed, 
we come to the essays which are judged sufficiently 
good, and sufficiently distinctive in their presentation, 
to be given in full, There is the winning essay by Mr 
solton of the British Patent Office staff, a model of 
Somewhat lacking in ex 
planation as this essay has been found by some readers 


clear and concise statement 


to be, its outstanding merit as a statement of the postu 
lates of relativity and their consequences cannot be 
overlooked, It will not stand alone to teil the lay 
reader all he wants to know or even all he needs to 
know about relativity—the contest has borne out our 
impression that in 3,000 words this was not possible, 
and that the award of the prize would have to be made 
to the essayist who, from the many things that clam- 
ored for saying, should select the most significant things 
to say. That every word which Mr. Bolton says is sig 
nificant should be the verdict of the reader 

After the winning essay we find 15 more of the com 
peting essays in whole or substantial part rhe pref 
ace assures the reader, and we reiterate, that no effort 
is made to arrange them in order of merit rhe whole 
idea is to present them in the order in which they 
shall most advantageously show up the subject. They 
have been selected with extreme care, with the idea 
of eliminating duplication and securing 
result which shall constitute as complete a discussion 
of the subject as was possible. We believe both selec 
tion and arrangement are worked out with success, 

(Continued on page 419) 
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\ transmitter installed on the S.S Aeolus”, which has communicated direct with the Navy station at Bar Harbor, Me., 3,000 miles in daylight, and has communicated nearly 8,000 miles at 
ht, usir the sare amount of power as most marine installations. Right: The 2-kilowatt spark transmitter used on the “Aeolus” for emergency and for communication with South American 


stations which are not equipped for the reception of are signals. The spark transmitter appears at the right. In the center is the receiving set, key and controls 


, which has some remarkable records to its credit 


Radio with the Are Transmitter 


The Remarkable Showing Made by This Type of Apparatus on the “Aeolus” 


By Arthur H. Lynch 


Arc and spark transmitters employed on board the steamship “Aeolus’ 


ryviik: SS Aeolu f t Munson Line arrived in there is a certain amount of energy abserption, caused distances, the instances are quite few and only have 
| New York ou March ZSth, from South American by the sun’s rays, during the bright hours. Many other occurred in latitudes where there has been freedom 
rhe movements of tl vessel are being watched theories have been exploited and some exploded. from atmospheric disturbance. The nearer we get 
nterest by those in the marine industry, The fact stands, in radio circles, that communication to the equator the greater becomes the atmospheric dis- 
he has materially reduced the running time by night cannot be used in estimating the effective turbance, called in radio parlance “static.” And it is 
New York and Buenos Aire range of a transmitter, as it is always more or less well known that the heavier the static the less possi- 

lipping a few laurels for herself in “freaky The significance, therefore, of the daylight bility there is for communication by radio. 
the good steamship “Aeolus” is range is what is relied upon. By projecting a line from Bar Harbor, Me., south- 
rkable records in radio communication It would indeed be generous to say that the average ward, we find that the “Aeolus” was not so far from 
pped with a 2-kilowatt are transmitter vessel has a daylight range of five hundred miles. Al the belt line of the world, when she was in daylight 
flicient receiver though communication has been covered up to greater communication with that station. That is, in a posi- 
‘ ti | report from the Chief Radio . tion where receiving is admitted to be as 
compat tells of direct [ bad as is possible and at a time of day 
h East San Pedro, Cal iii i aie er when transmission is subjected to the 
—_ greatest natural barriers, she sent to and 

received from Bar Harbor. 

Considering that the operator over- 

loaded the equipment a bit, in order to 
a get through, we will say that three kilo- 
vt watts were consumed instead of two. 
waren wuet At the rate of ten cents per kilowatt, 
which is about the average charge made 

ANODE TIP for electricity, the current used for this 
J remarkable feat would cost thirty cents 
per hour. 

Comparing this range with the ordinary 
daylight range of five hundred miles, 
‘seein sildmidaen which, as previously mentioned, is gen- 
Bn, y ; erous, there is an increase in distance of 

two thousand five hundred miles, which 
is five hundred per cent in favor of the 
are transmitter over the less efficient sets. 

The work being done by the “Aeolus” 
is being carried on by many other vessels 
of the U. S. Shipping Board fleet, which 
~ WATER OUTLET have been equipped with are transmitters. 
ics aed: deidianidiietaais In many cases unfavorable reports have 
oise been received by the Board concerning the 
operation of this form of transmitter, 
CHAMBER ORAIN which, it is claimed, were caused by inex 
PLUG ° 

perienced operators or faulty installation, 
* CHAMBER DOOR brought about by the rush of war. Many 
peal of the sets have had te be reinstalled, 
ported heretofore, most of them have been” | and the war-time operators, some of whom 
accomplished at night. One theory for  Two-kilowatt are generator employed for creating the continuous waves in are ‘id not know the first thing about any 
this difference in operating ranges is that transmission (Continued on page 420) 





ht the ve | left New York 

VN th ‘orn thie aime evening 
md received 

+S Venezuela which was 
Honolulu Both these sta 
eported that the gnals from the 


’ BRONZE WATER 
ve! trong and = ensily COOLEO PLATES 


! N } k to Honolulu is approxi 
ind miles » that com 
overing that distance, with a 
ANODE TERMINAL 
Ww hh cloe not require any WATER OVTLET 
vey 1 f operation than the 
. ExHAUST 

7 iit t i very remarkable 
But eve th great distance has not - 
ae? tit radio circies as 2 ™ 


se | ef ,OM miles over which CARBON GABE INSSS + ¢ ae p 

vessel communicated in operating with . , 4 

| SN Radio Station, at Bar FLOM INDICATOR ’ ; mg 
WATER inLeErT 

Aft ¢ New York it was possible 

the AY *" to communicate directly 

vith Bar Ti night or day, up to the 

1 eord wa reached, which is 

irka t pe sure GROUND TERMINAL 

th the radio installa 

tior isualiy found on vessels, is a much 

simpler matter at night than it is by day, 


d though great distances have been re 
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Mechanical Helps for the Printer RE er Ee ee a F 
N the business of printing there are 4 busy point The tanks were Tt 

| many tricks of the trade that must be 43 ready to be rolled across the 

learned in order to turn out work that is night, so as to giv the least intert 

up to standard. One of the most perplex ~e = | with train schedules 

ing problems is that of keeping the sheets a | | After being moved cro t 

to be printed free from dirt and sediment re = el "+45 Q 7 the tanks were rolled into wate! 

before they touch the type form. If they , , towed down San Francisco Bay All 

are not absolutely clean there is no uni : of the tanks were towed at one ri 

form inking and a clean impression is | 110-horsepower launch mai ng the 

lacking rhe printer has his troubles | against a brisk wind and part: 

with the filling up of half tones, with time against the tide, in eight hour 

sometimes a big resultant damage. To ° > ; a ae ie 

overcome this trouble, usually after a few ——f ~ 2 = New Use for the relephone 

thousand impressions have been run off, | iis. 1 ho gene when they swim make a noise 

the forms must be washed. Mr. James E. : ’ ad - and this can be detected by the tele 

Doyle, a practical printer of Cleveland, . , phone according to the following 

has perfected a vacuum sheet cleaner and cae ae Lae! Ke ~- N, Most of us have watched with interest 

when it is in use it is said that the wash £, eeeeeoee 7” np a ” rion Bt the movements of shoals of fish beneath 

ing of forms need be done but once or ie R 4 Poy the surface of the sea or of a lake, but 

twice a day. 7S f = =f <2) | Rots few will have associated with those 
This device is very simple in design and EOS Oe LD wets —— » one movements the idea of noise Neverthe 

ean with very little trouble be attached less, such movements do make a noise 

to any cylinder, lithograph or offset press. and Norwegian fishermen, it is said, hav: 

It is operated by a small electric motor Ee : taken advantage of that fact to devise an 

and has a series of suction nozzles. These _ —— arrangement to assist them in detecting 

latter are connected by rubber tube to a and locating fish at considerable depths 

small suction fan. The nozzles operate They lower a microphone by means of a 

on the press cylinder at a point where the wire from their boat into the water, tl . 

paper starts on its trip through the press. The electric sheet-heater attached to the press, with the heating member shown other end of the wire being connected 

Dirt, lint and other sediment is drawn in the insert above with a telephone receiver on the boat 

from all paper and eventually finds itself As the latter slowly proceeds on her 





course in search of a haul, an operator 
keeps the receiver of the telephone to his 
car and he can tell instantly when a shoal 
of fish is being approached 


The Trend of Motor Truck Design 
for 1921 

PROMINENT eastern truck manufae 

P 4 turer who has built and tested trucks 

driven by chains as well as internal-gear 

and worm-drive axles has decided, as a 

result of these extensive experiments, to 


in a canvas bag attached to the blower. 

Static electricity is another source of 
trouble for the printer. If some attention 
were not paid to this trouble maker the 
printer would not be able to turn out his 
work as fast or jog the piles of paper as 
perfectly. For this purpose an electrical 
sheet heater has been brought out by this 
same gentleman. The heating element is 
of special construction designed for in- 
tense heat. The heating wire itself is of 
very recent invention and is the same as 
that used for high-temperature melting 
furnaces but is used for this purpose at 
one-third its capacity. 


A Big Moving Job 

EN large-sized steel tanks having 

served in connection with the manu- 
facture of high explosives near San Fran- 
cisco during the late war were just moved 
a distance of 25 miles to be used in 
a more peaceable oil-supply station, In 
moving these tanks novel methods were 
used to save time and expense. Each 
tank measures 22 feet 9 inches in diameter 
by 10 feet high, not including the um- 
brella-shaped top which adds 214 feet to 


use an enclosed-drive rear axle which he 
calls a dual-reduction type. This axle em 
ploys only two gear reductions, four gears 
being used in a gear unit that is a com 
pact assembly located at the middle of the 
axle and driving the wheels through con 
ventional live-axle shafts, The rear axle 
is a full floating construction, the wheel 
being carried by two taper roller-bearings 
having opposed load lines, these bearings 
being placed on the outside of a strong 
one-piece drop-forged load-carrying mem 
ber that has a wide yoke at the center, en 
circling the gear unit The dual-redue 
tion-gear arrangement ts very similar to 
that type which is so popular in England, 














the height The bottom and shell are France and in Germany for use on sub 
one-quarter-inch steel plate, the umbrella- sidy-type trucks intended for heavy-duty 
shaped top No. 10 gage steel. The ¢a- work and adapted for immediate conve 


pacity of each tank is 30,000 gallons, and Vacuum cleaner that keeps the sheets clean, the impression uniform, and the sion to military service. The primary re 





the weight is 16,000 pounds empty. plates free from clogging, shown attached, with the press in shadow duction is obtained by bevel-gearing while 
$y means of 4-inch pipe used as rollers, the secondary reduction is through a pair 
with pipe flange at one end of the pipe to facilitate With the tank on edge, a rolling hitch with steel of spur gears. The pinion being mounted on the pri 
turning the pipe and moving the tank, each tank was cable enabled the auto truck to move quite rapidly mary reduction shaft while the large member with 
moved from its foundation to the edge of a nearby bank Some of the tanks were moved in this manner half a which it meshes is attached to the differential housing 
and tipped over the bank. After this it was quite easy mile over rough rolling country. Grading had to be = assembly Tests have shown that this dual-reduction 
to raise them further on edge by means of an auto done in a few places only. gear is nearly as eflicient as side-chain drive and m 
truck pulling on a rope block and cable. To get the tanks to the water's edge it was neces efficient than the worm-gear drive 
— _ ne — —" 








| 
nema : 





Left: Tipping a tank over the bank to get it on edge. Center: A rolling hitch with steel cable enabled the tank to be hauled by auto-truck once it had been up-ended. Right: The tanks after 
being rolled into the bay and restored to a natural keel 


Moving ten big steel tanks by rolling them to the water 
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A Super-Dr radnaught as Target 


The Latest German Battleship Baden” Sunk by Gunfire and Torpedo 


0 ARLY he il the ex-German battleship 
4 Bader vhis wi among the former enemy 
(jreat Britain, was towed from 

nout Tike and there subjected to attack 

nfire a rpedor According to semi-ofticial 

ment sned on February 9, “the ‘Baden’ was sub 
hort ge firing in the presence of gunnery 


ind alse to aerial torpedo attacks, The object 
to test the construction of German battleships and 


the value of capital ships, The ship 





By Hector C. Bywater 


to keep the ship on an even keel. From his central sta- 
tion he could communicate by voice-pipe and telephone 
with the pumps, sea-cocks, and auxiliary leak-control 
stations. A pendulum showed him at a glance the ex- 
act trim of the ship, while a diagram board indicated 
the quantity of water which could be admitted to each 
compartment and the effect which flooding would have 
on draught, heel, and general trim. The whole ship's 
company had thoroughly trained in this work, 
partly by periodical drill and partly by means of an 


been 


of 28 knots these formidable engines have a range ex- 
ceeding 14,000 yards. 

Before being fired at, certain modifications are under- 
stood to have been made in the “Baden,” and the fore- 
most turret was removed. Few authentic details of the 
bombardment are available, but it is known that the 
vessel succumbed far more quickly than had _ been 
expected. According to statements published in the 
press, the firing ship was the old monitor “Lord Clive,” 
which during the war carried a pair of ancient 12-inch 





















































very German Warship of modern construction, 
taken to the effect of 
| object facilitated by the gen- 
rhe principal defense against 
longitudinal bulkhead which 
major length of the ship, It has 
inches, and is closed at each 
iG-inch athwuartship bulkheads 


reat pains have been miaimize 


submerged explosions, a 


us beam of the ship 
orpedoes consist or a 


runs throughout the 


1 uniform thickness of 2 
“iby 13 There is, in 


uldition, a very elaborate system of pumping and flood 
x, which war experience showed to be more effective 
han mere passive resistance by means of subdivision. 
Vhen the ship went into action the commander was 
wosted at a station below deck, where his sole duty was 


Its muzzle velocity is 2,625 feet-seconds, and at 16 
degrees (the maximum elevation of which the “Baden’s” 
guns are capable) the extreme range is 22,200 yards. 
Of the three torpedo tubes fitted, the bow tube is hori 
zontal and located 19 feet below the load waterline, 
while the broadside tubes are depressed two degrees 
and set at an angle of 20 degrees before the beam, 
the centers of the tubes intersecting the ship’s side at 
13 feet below the load waterline. The torpe 
does used in this ship are believed to be the largest 
extant. Their diameter is 23.6 inches, the length 23 
feet, and the total weight 2.16 tons, of which 551 pounds 
is represented by the bursting charge. Set at a speed 


points 


es for further tests The photograph instructional model, which reproduced in miniature the guns and, subsequently, a single 18-inch gun, with 
rodueced herewith was taken soon after the conclu- subdivision of the hull. Thanks to these careful pre- which she shelled the German positions at Zeebrugge. 
n of the experiments. As For the “Baden” experiment 
first occasion which the “Lord Clive” was 
ily modern war vessel fitted with a triple 15-inch 

‘ t rent limensions ° .e ° gg » firs 
«ere 8 — - - aie T will be remembered that the terms of the Armistice, as far as they affected naval affairs, prong roti ee wee 
<periment has created required of Germany that she hand over her fleet to be distributed among the Allies. The the British Navy. It is re- 
it interest In naval cit allocation of the ships was made with the understanding that certain larger units should be ported to be in contempla 
rhe “Bad which , — . 42 ; . , . tion for the four new bat- 
att dew iesienen: destroyed within a definite time. This condition is being fulfilled by using the ships as targets for tleships of the current ship- 
13, at the yard of F. Sehi attack by gunfire, torpedo or bomb. The accompanying article seems to dispose of the rather building program, which 
P ms gs ts se widely accepted belief that the German capital ships were possessed of defensive qualities which og A ge oconge® ‘os Oa 
1916. embodies the greatly exceeded those of similar ships in other navies of the world—THE EpiTor. and two double turrets, ar- 
German ideas on bat ranged as in the U.S.S. 
i rhe “Baden” “Oklahoma”; or, possibly, 
M) feet long ove l, has twelve 15-inch guns in four 
et Ist, fer I her displacement cuutions German ships which received in action injuries triple turrets, corresponding to the arrangement of the 
7 feet 8 inel YS.074 tous She represents the of the gravest description were brought safely into port, U.S.S. “Indiana.” On this point, however, there is no 
Gjern deas in battleship construction. the “Derfflinger” and “Seydlitz’ after the Jutland battle definite information, and it is by no means certain 
\s regal ind protective plating, the “Baden being cases in point, that the designs of the new type have been finally 
uain be % inches thick, which tapers to The “Baden” was armed with eight 15-inch, 45-caliber approved. Nevertheless, the fact that a triple mount 
; inches at the lower edge his is surmounted by a rifles in four center-line turrets; sixteen 5.9-inch 45-cali- for heavy guns has been made and experimented with 
rake 9% I irmor extending to the upper deck, ber rapid fire guns; eight 3.5-inch 45-caliber anti-aircraft marks a distinct epoch in the development of British 
hie | enclosed by transverse bulkheads guns, and three 23.6-inch submerged torpedo tubes, An naval ordnance and indicates the belated adoption of a 
i f the main belt there is plating of 6 inches up interesting feature of the main armament is the extra- system which has long been in vogue in the navies of 

w and stern The secondary battery is ar ordinarily light weight of the 15-inch gun, which weighs the United States, Italy, Austria and Russia. 

l with 6% h plating, the deck above the bat only 76.2 tons. On the other hand, the projectile is Although the “Baden” was shelled at short range, the 
x about hes thicl Deck protection is much lighter than that of the British 15-inch gun, velocity of the projectiles is believed to have corre- 
ru ha en supposed, The weighing only 1,652 pounds as against 1,980 pounds, sponded to a range of about 10,000 yards. The effect 
er was surprising in view of all 
sie . ir : —— ry that has been heard about 
| it abaft ft vl the super-excellence of 
eck — — Krupp cemented armor 
h - Ss plate made at Essen, Round 
thick . aM | The latest German super-dreadnought after round cleanly perfor- 
© cm ee | “Baden”, used as a target for 15-inch ated the 13%-inch belt, and 
ird of the n ‘ | guns, and sunk at Spithead, Portsmouth, | oe eee eee o> -aeage wd 
yr etiv k >» j after a comparatively brief bombard- | pinging at an oblique angle 
I hick i bare | ment, the 1334-inch belt being readily punched their way right 
ey er nage Rogge | perforated at a 10,000-yard range. The Re Se See ee 
' ie ngare wars ai target practice was intended to include Under this heavy punish- 
ge 14% Inche hick attack by torpedo-planes. ment the great battleship 
e front, 9 inches at the soon displayed signs of dis- 
nd from 4 inche tress. Water entering 
neh nthe roof, The through the numerous shell 
I rd onning-tower : | holes ‘twixt wind and water 
t up of ,-inch armor gave her a heavy list to 
h a 5%-inch roof Phe starbogrd, and long before 
il bunkers are so arranged the specified number of 
hat they tend all the way rounds had been fired she 
bove the protective deck heeled gently over and sank, 
rom the foren t the coming to rest on the shal- 
rmost barbett and low bottom with most of her 
when filled with coal add hull above water. It is not 
siderably to the sum quite certain whether the 
otal of protection Armor torpedo-planes which had 
y ngs of the usual pat been detailed to administer 
n are fitted to all open the coup de grace made their 
n the forecastl d attack before or after the 
ve deck sx juch = bombardment, but in any 
the defense against gun case one or more torpedoes 
were dropped from the air 
In the “Baden as in and are said to have found 


the target. Sir E. T. d’Eyncourt, the Director of Naval 
Construction, has stated that the “Baden’s” armor 
showed a degree of resistance considerably inferior to 
that of British armor of the same dimensions. <A fur 
ther point demonstrated by the test was the great im- 
provement which has been made in the quality of 
British armor-piercing sheil since the Battle of Jut- 
land, In that action, according to Lord Jellicoe, many 
shells broke up on striking the thick German armor, 


though there is photographic evidence that a large 
percentage got through and exploded with terrific 
effect inside the ships. Views have been published 


(Continued on page 420) 
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Spacing Trains the Correct Dis- 
tance Apart 
O N a railroad where the traffic is ex- 


ceptionally dense, such as the sub- 
ways and elevated railroads of large 
American cities, it is quite a problem to 
maintain an even headway or interval 
between trains. The loss of headway by 
any one train throws more or less of the 
entire railroad system out of joint, for 
with headways measured in minutes and 
seconds the uninterrupted operation of 
trains is as delicate as a complicated 
piece of machinery. 

Of considerable interest in this connee- 
tion is the hedwaygraph—an instrument 
that furnishes a daily record of railroad 
headways. Several instruments of this 
kind have been installed on the subway 
lines of the Brooklyn Rapid Transit sys- 
tem in Brooklyn and Manhattan. The 
hedwaygraph, which is shown in the ac 
companying illustration, is circular in 
shape and 24 inches in diameter. Every 
24 hours a fresh paper chart is placed in 
the instrument, being held in place on a 
revolving disk that is driven by clock- 
work. The disk makes one complete rev- 
olution in every twenty-four hours. On 
the chart are four circular sets of lines 
representing the tracks at the points se- 
lected for the recording of the intervals 
between trains. Radial lines divide the 
circular lines into 24 parts which repre- 
sent the 24 hours. Between these hour 
lines are smaller oneS which divide each 
hour into sections that represent one- 
sixth of an hour or ten minutes. At a 
fixed point directly above each of the four 
sets of circular lines is an electrode or 
“spark point’ which, by the passage of a 
spark, marks the chart each time a train 
passes the chosen point and this makes a 
record in minutes of the intervals between 
trains. 

When a train passes over the track at 
the point selected for checking up on 
headways, a relay connected to the track 
is automatically operated, which in turn 
operates two other relays in the chief 
dispatcher’s office ; and the action of these 
controlling devices is such as to energize 
momentarily an induction coil and pro- 
duce an electric spark from the spark 
point above the chart. This spark pro 
duces a charred puncture in the chart 
about the size of a pin-hole. Thus each of 
these small holes represents a train that 
has passed over the track at the selected 
point and the distance between the holes 
on the revolving chart represents the in- 
tervals between the trains. 


A Rocky Mountain Town Which 
Runs Its Own Plant 


AS interesting example of municipal 
4 ownership of a public utility on a 
small scale which has apparently suc- 
ceeded is presented in the experience of 
Longmont, Colorado, with its electric 
lighting and power plant. 

Longmont is a pretty little town of 
6.500 population, built on an _ elevation 
above the broad farming lands on the east- 
ern slope of the Rocky Mountains, and is 
one of the principal gateways to Estes 
Rocky Mountain National Park. The 
business streets are well built and paved, 
with smooth boulevards stretching into 
the country, inviting the motorist, while 
the residence avenues are lined with tall 
trees and lighted by rows of electric 
globes on iron pillars dowa the middle of 
the avenues. 

The first thought of owning an enter- 
prise of this kind was stimulated by an 
article on “The White Coal of Switzer- 
land” appearing in a leading weekly ten 
or twelve years ago. The rugged moun- 
tain scenery of the region may have sug- 
gested to the town lying along the base 
of the range that possibly similar benefits 
could be obtained by the development of 
its own natuaal resources. 

(Continued on page 420) 
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instrument that makes a record of the headway between trains on one of 
New York’s busy subway systems 














Copyright, Keystone View Co. 


An automatic telephone installation in Germany which handles 10,000 numbers 








with only three operators 

















The Longmont power and water supply station which furnishes water and 


electric power to a Colorado community 
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Motor-oil barrels used as silos at the South Dakota Experiment Station, the 
hand-chopper being shown in foreground 


The Automatic Telephone System 
Abroad 


HE United States is not alone in th 
development and progressive appl 
cation of the automatic telephone system 
It appears that the automatic method of 
telephone operation is rapidly gaining 
ground in Germany. 
The well-known Siemens industries for 
the most part have lately been transferred 
from Berlin to Spandan where many of 


them were already located, The co-ordin 
ation of such a vast growping of industric 
into one giant organization naturally calls 
for an extensive intercommunicating tel 
phone installation, and while in the past 
the private telephone system has been 
manually operated, it was decided to em 
ploy the automatic system at Spandau 
following the consolidation of all the Sle 
mens industries. So remarkable is the 
present automatic system now in use at 
Spandau that conversations may be car 
ried on between any two posts in the en 
tire plant without manual aid from 
“Central,” 

The automatic system is not altogether 
new to the Siemens organization Kver 
since 1913 the plant had been served 
an automatic board which was capable of 
enlargement to 6,000 numbers without any 
serious structural changes. In Germany 
this is considered the equivalent of 
telephone installation to serve a 
200,000, though in our countrys 


much freer domestic use of the phone a 
similar claim would have to be made on 
a much smaller scale fhe new central 
station necessitated by the latest wu 

one of 10,000 numbers, and require t 
service of but three operator t; th 
few things which the mechar ni nea 
pable of doing itself It hand] 

60.000 and 70,000 conversations 


The Electric Billy Goat and Its 
Work 

()' R cover illustration‘ s 

type of electric “billy g 

machine recently installed at ‘ 

Park plant at Allston, Mass., f Be 


ton & Albany Railroad 

For coaling locomotives is 1 ad 
has a large coaling plant consisting of a 
frame building containing la 
over Which is a standard gage track on 
which the coal cars are run I} pper 
track is reached by a long grade 
per cent A train of loaded 
is left on one siding and one car pulled 
forward into position by & small electric 
car puller When the car reach ts 


proper position, the small car puller is dis 
connected and the large electric hoisting 
winch is started. A “billy goat,” which is 
of cast iron and avhich runs on wheels on 


a narrow gage track, is pulled by 
inch-diameter steel cable connected to tl 
hoist drum. This “billy goat’ normally 
rests in a narrow concrete trench between 
the rails, and when pulling is started 
(Continued on page 420) 

When Oil Barrels Become Silos 
ry’ HE expense involved in establishing 
| a costly, modern equipment for n 
ducting numerous experiments with e1 


silage as a palatabie food for cattle ha 

been adroitly sidestepped by the Gove! 

ment. Instead of constructing 

plant, with all its costly appointments 

the Forage Crop Investigations, | Ss 

Department of Agriculture, acquired 10 

motor-oil barrels at a cost of $1.50 ay 

and a hand chopper for less than $20 
The improvised equipment w 

tioned at Redfield, South Dakota, the 

periments having begun in the fall of 

1919, and will be in continuous opera 

for an indeterminate period. Preliminary 


tests were made with these mixtur 
Alfalfa and corn, alfalfa and sorghum, 
and sorghum and corn, The barrels were 


filled on September 1, containing from 150 


to 200 pounds of ensilage, and the 


’ 


(Continued on page 429) 
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The Motor-Driven Commercial Vehicle 
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Conducted by MAJOR VICTOR W. PAGE, M. S. A. E. 
é present and prospective owners of motor trucks and delivery wagons. The editor will endeavor to answer any 
n rel g lo mechanical features, operation and management of commercial motor vehicles 
———— ui 
Hotchkiss drive principle, the spring 
pads are attached to the driving-gear 
housing so the rear springs take ap 














Front view of the new internal drive truck axle, showing drive gear and brake 
housings 


because the oil is thrown tangentially thrust. As the power is applied well 
from the outer brake-disk carrier, find toward the rim of the wheel, the gear 
ing its way back to the gear housing and tooth pressures are low. An _ oil-tight 


again being picked up by the gear. Any casing holds a sufficient quantity of lu- 


heat absorbed by the oil is thus dissi- bricant to provide for extended periods 
pated of operation. The oil is carried up to 

It is said that the axle is free from the driving pinion by the large internal 
noise because of the silent brakes and gear and thoroughly lubricates’ that 
drive gearing as well as the absence of member and its supporting bearing. 
external unlubricated moving parts. Practically all the reduction is obtained 
Owing to the elimination of the usual at the wheel, so the differential mechan- 
large-diameter brake drums, the road ism and drive shafts may be made light 


clearance is exceptionally good and ob- without sacrificing strength, thus reduc- 


tains at all points under the axle, it be- ing unsprung weight. 


braking and driving torque reaction. 


Truck Replaces Twenty Teams 


Fk 0, SIMESON, of Limestone, 

Aroostook County, Maine, has a 
160-acre potato farm situated 7144 miles 
from a railroad, yielding about 150 bar- 
rels of potatoes to the acre, or approxi- 
mately 24,000 barrels. On account of a 
road grade between the farm and the 
potato storage house close by the rail- 
road, he could haul only 20 barrels with 
one team of horses and make one trip a 
day. It would have taken him 1,200 
working days with one team—just a lit- 


tle more than three years to haul his 
crop to market. In order to get it to 


the storage house in the 60 days availa- 
ble between “digging and snow” it would 
have taken 20 teams to do the job. If 
Mr. Simeson and every other farmer 
who hauled to this particular station 
had found it possible to secure 20 teams 
for the 60 days, it would have been im- 
possible to handle that number at the 
unloading station. The haulage cost 
alone for this number of teams would 
have been considerably more than $6,000. 
Total costs would have been enormous. 

Mr. Simeson was furnished with facts 
and figures concerning the operating 
costs and given an actual demonstration 
of the efficiency of the motor truck by 
the service department of a well-known 
truck concern that detailed an expert 
to study the problem. Convinced that 
the analysis of his problem was correct, 
Mr. Simeson purchased the machine and 
immediately began hauling 45 barrels 
of potatoes to a load and making 6 trips 
a day. In addition to this he made fre- 





ing aS much at the wheel ends as at the The load carrying member is a one quent night hauls to get his potatoes 
center, a somewhat unusual accomplish- piece, solid, drop-forged construction of in the storage house inside of 70 days. 
ment in double-reduction axle design. A heat-treated all steel. The hub is de- At the old rate of 25 cents a barrel 
clearance of more than 14 inches is se- signed to take either wood or steel for 24,000 barrels, this truck more than 
cured with 36-inch solid tires. wheels and the assembly is such that a paid for itself in the 70 days it had to 
rhe rear wheels are driven by herring wheel may be dismounted without dis- do the job. Every one of the 6,000 farm- 
bone gearing, which is very silent in turbing either the bearings or the drive ers in Aroostoek County is a_ potato 
operation and which eliminates end gearing As the axle embodies the farmer and every one of the 80,000 peo- 
ple who live there is in 

_ whe = as —— some way or other depen- 

‘ae dent upon the potato crop 

for his livelihood. They are 

all potato specialists, and 

nothing is overlooked that 














WHEEL OR 
BRAKE ACTUATU 


RAKE ACTUATING COLL 





T GEAR HOUSING 


can in any manner improve 
the quality or insure the cer 
tainty of the crop. They 
practice the most careful 
cultivation, make free use of 
fertilizers and utilize every 
machine that will reduce la- 
bor and transportation costs 
and increase efficiency in 
handling the crop. 

Hauling the crop to mar- 
ket has always been a slow 
and tedious process, Twenty 
barrels make a full load and 


if a grower lives 10 miles 
from market one load a day 
is all he can haul. If he 


lives 5 miles, he is limited 
to two loads a day with @ 
single team, for 20 miles is 
a full day’s work for heavy 
hauling. Under these condi- 
tions the growers who live 
at any considerable dis 
tance from a shipping point 
are at a distinct disadvan- 








tage. They cannot take ad- 





Sectional drawing showing the operating details of the new internal-gear axle 


vantage of the market. 
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Putting Waste Metals to Work | 
(Continued from page 405) 

while the non-magnetic substances are 
swept by momentum off of the belt when 
it begins its downward course. Disk sepa- 
rators are built capable of treating from 
200 to 1,200 pounds of material in the 
course of an hour, and the magnetic 
pulley pattern of separator, according to 
size, is able to take care, in the same in- 
terval, of from 550 pounds up to nearly 
40 tons of waste. Apart from doing what 
is quite impracticable by manual labor, 
these separators recover values that other- 
wise would probably be lost. Magnetic 





pulley separators are extensively em- 
ployed now in withdrawing iron and steel 
from blast-furnace slag, when crushed, 
and from the sand of foundries. Indeed, 
magnetic separators are reclaiming fer- 
rous metals from ashes, grindings and 
sweepings, and helping to add largely to 
our stores of these secondary metals. So 
far. so good, but separation, in itself, 
does not suffice to insure the fullest re- 
use of the salvaged scrap. 

Light, loose turnings, borings, ete., when 
remelted in that form, entail serious losses 
by excessive oxidation in the furnace. 
These can be minimized by compacting or 
briqueting the material in advance. Ma- 
chines are built which effect this by sub- 
jecting the bulky scrap to enormous pres- | 
sure, and the result is a dense mass} 
which will undergo melting with nearly 
as little loss as a like weight of solid 
metal. This may be done either at the 
source of the scrap or at the nearest plant} 
that specializes in the briqueting of such | 
material. From there it is returned in| 
the form of so-called ingots or briquets. | 
These can be forked, dumped, and han-| 
died without appreciable loss by abra- 
sion; they facilitate economy in the use| 
of crucibles because their shape and den- 
sity permit a maximum weight of charge; 
and they promote greater output of re- 
east metal in less time and at a lower 
cost for fuel. One establishment has a 
briqueting equipment which turns out 
from 16 to 20 briquets of steel turnings per 
minute and these run from 12 to 20 
pounds each. The light steel for these 
briquets is bought at the market price four | 
such scrap and, after compacting, is sold | 
at a premium above the market price for | 
so-called heavy-melting steel. 

That the Government set an example} 
in economy is evidenced by what was] 
done at the U. S. Naval Gun Factory| 
where, during three years’ work, it was 
found that manganese bronze, previously 
supposed to be an exacting composition, | 
could be made without resorting to high- 
grade virgin metals. The alloy was pro 
duced in a reverberatory furnace from 
materials of low grade, such as yellow 
brass, machine-shop turnings, zine dross 
from galvanizing pots, aluminum turn- 
ings, old zine serap, foundry-floor scrap 
and skimmings, and scrap copper. Simi- 
larly, the Navy Yard proved that open- 
hearth steel could be made from cheap 
unsalable scrap, and that a considerable 
saving could thus be achieved over the 
ordinary practice of utilizing practically 
all heavy and high-priced melting stock. 

The use of lead batteries has expanded 
greatly through the development of the 
automotive industry and a large part of 
our secondary lead is obtained from old 
batteries. In 1919 the secondary lead re- 
covered from various sources amounted 
to 122,100 tons. Considerable impure and 
low-grade lead scrap is now manufactured 
into toys here which previously came 
from abroad. Two years back the second- 
ary tin salvaged was equal to about 42 
per cent of the tin imported; it totaled | 
24,033 tons, and was valued at $29,868,200. | 
Some of this was got from clean tin-plate | 
scrap and about 400 tons was recovered 
from scrap tin, clippings, old tin pipe, tin 
foil, and collapsible tubes. Nearly all 
clean tin scrap is detinned by one of three 
processes—the electrolytic alkali, the 
chlorine, or the alkali saltpeter. By the 

(Continued On page 417) 
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1 Starrett = 
| Hock Sow Chart 


Pick the right blade. Don’t expect a saw 
that’s cutting light angles to cut cold rolled 
stock satisfactorily. It won’t do it. Chances 
are it will break before you’ve made half-a- 
dozen cuts. It’s an absolute fact that no saw 
will cut all metals equally well. 








You’ve got to remember that the number of teeth 

to the inch and the thickness of the blade must 

, vary according to the material to be cut, or your 
! — work will cost more than it should. 





Look at your chart, choose the proper saw and flood 
the job with compound. Increase the pressure as 
the work progresses and you won’t lose time or 
temper because the saw’s not right. 


If you haven’t the Starrett Hacksaw Chart we will 
be glad to mail it to you. Free. 
Send for Catalog No. 22 “‘B’’ 


THE L. S. STARRETT COMPANY 


The World's Greatest Toolmakers 
Manufacturers of Hack Saws Unexcelled 


ATHOL, MASS. 
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The Effect of Weight or Pressure | mines the rate of cutting and the en-|a pressure will allow the saw to slide 
that durance of the blade. The proper|and wear without doing effective cut- 
weight to be applied on starting the|ting. This may show long life in hours, 
cut, and when and how much it should} but also requires long periods per cut, 
be increased, varies with different|and results in an ultimate low effi 


The demonstrated advantage 
has resulted through the establishment | 
of specific cutting speeds and feeds as 
most economical in the case of the 


lathe tool, points to the necessity of nt ner ee ae 
likewise determining the best working recommendation by their makers can be| pressure 1s unnecessarily destructive. 

: 7 . , lThe saw — . - sstin 3 
conditions for efficient Hack Saw work, | ¢Stimated only by trial and by compar- | The saw may cut much faster while it 
7 ; . lasts, but it doesn’t last long encugh to 


makes of saws, and in the absence of | ciency. On the other hand, excessive 


as regards speed, pressure and lubri- ison of results. 
cation for each type of saw and class 
of material. 





justify the practice. Between these ex- 
The effect of pressure on the life of | tremes lies the happy mean which rep- 
the saw and how it affects cutting costs | resents the acme of Hack Saw economy 
The most vital variable under ready | is very clearly shown in the succeeding|—-From Hack Saws and Their Use, 
control is the pressure upon the saw,—/tables and curves. From all of these,| published by The L. S. Starrett Co., 
which, other things being equal, deter-| it will be at once evident that too light Athol, Mass., for free distribution. 
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Pertaining to Aeronautics 
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Pertaining to Apparel 
KIK'T AND SPORTING 
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Electrical Devices 


| 14) j 1127 Nostrand Ave 
: , ¥ " je f the invention is 
le e fuse plug for 
whictl comprises 

, ls and a fuse con 

| } ! pr ling a re 

if ! el = ! ri ll 

| A further object 

le | which soldered 

l vVhich the fus 

Lk AND FIRE ALARM Le I s 
Coll Ar g the objects 

t le lar and fire 

tl tur tachment 

’ } ir 

snr fl 

' t pr f ' l 
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The device includes 
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ECTRIC FUSE R. J. Kinasrtey, 2582 


Raltimore, Md The 


} t f the invention is to provide a plu 

i if auxiliary fusible elements which may 
be conveniently brougbt into use either se 
lectively or collectively to take the place of a 


element 


the 


destroyed fusible A further object is 


so arrange auxiliary fusible elements 


that they muy be connected in parallel with 
the normally active fusible elements and thus 
iccommodate a irrent of high amperage 


Of Interest to Farmers 


GRAIN SHEAF SHOCKER.—J. P. Htepsert, 
Rox 741 Hillsboro, Kan The foremost ob 
f this invention is to provide a compara 
tively simple sheaf-shocking mechanism to be 
used in mjunction with any ordinary reaper 
ill f he funetions of the mechanism being 
lly performed, with the exception 
f the nal sh discharging operation, which 
s manually performed Another object is to 
provid 1 shock-fort gz mechanism in which 
he var is operations of handling the sheaves | 
the course of forming a shock are automat 


illy controlled and accomplished by the in- 
idual sheaves themselves 
MOWER GUARD J. R. Epeas Ava, Ill 


rhe object of the invention is to provide a 
construction of guard finger having integral 
upper and lower portions secured to opposite 
sides of the mower bar and exerting pressure 
or tension upon the cutter bar and cutters to 
insure a perfect engagement between the cut 
ter blades and the stationary blades or shear 
plates of the fingers A further object is to 
provide a construction of guard finger which 


in be used on any ordinary mower bar 


PRICAI rABLI :..¢ 
Princes Bay, 8S. I N. ¥ The 


OBSTI 
R.F.D 


JUUHL, 
object 


f the invention is to provide an obstetrical 
table especially designed to support a cow, 
horse, or other animal in propor position on 
its side to enable a yeterinary surgeon or other 
person to conveniently operate on such animal, 
particularly in case the fetus is in abnormal 
position and ts prevent the animal from 
pressing against the operator. 

BACKBAND.—J. B. McHucu, P. O. Box 


16, Zachary, La Among the objects of the 
invention is toe provide a backband for draft 
animals which will be comfortable to wear 


ind which will be readily adjustable to animals 
of different further object is to 
vide securing the trace chains to the 


sizes A pro 


means for 


backband and to provide a backband which will 
be mg and durable 
Of General Interest 

HOLDER FOR CIGARS AND CIGARETTES 

fe Pinepa, Barquisimeto, Estado Lara, 
Venezuela, The invention relates to a sanitary 
holder, the general object being to avoid the 
bad effects of the nicotine on the smoker: this 





ject is attained by providing a holder in the 





INVENTION 


I SPECTIVI VIEW rik 


form of a stem comprising a mouthpiece and 


1 receiver for the cigar or cigarette together 
th means between the receiver and the 
mouthpiece a water container or smoke washer 
through which the smoke is caused to pass 
for eliminating the nicotine and cooling the 
moke 
IDENTIFICATION DEVICE H. J. W. Mor 
ENTHALI address G. Burehard Smith, 55 
Liberty St New York, N. Y. The invention 
relates more particularly to devices for identi 
f babies in hospitals and the like. A fur 


ther object is to provide an identification de 


readily assembled to indi 
child, which 
easily positioned around 
the child 
mistake 
WALL 
Ave., 
its object 


vice which can be 





ate the name of the and can 


the 
to | 


quickly and 


neck or arm of and sealed so as 


possibility of 

COMPOSITION FOR 
MARTINET, 5922 Towne 
The 
composition especially adapted for use in the 
board. The com 


prevent 
BOARD.—E. D. | 
Los Angeles, Cal. 
for to provide a 


invention has 


preparation of composition 


ter, saw dust, extract of juice and 
black This composition forms 
a board which is sufficiently rigid, yet flexible 
and elastic, and will permit a nail to be 
driven through the same and will hold the nail 


so that it does not pull out easily 


cactus 


heavy molasses, 


ATTACHMENT FOR NURSING BOTTLES 
A. GERSTNER, 10428 90th Ave., Richmond 
Hm & 1 ON. OF This invention comprises 
a novel device for use in connection with 


nursing bottles; it is made of semi-vulean 





ized rubber to be inserted within the nipple, 
A SECTION OF BOTTLE WITH ATTACHMENT 
APPLIED 
the plug member having rooves in its sides 


to limit the flow of liquid, the head member 
having wings to prevent collapsing of the nip 
ple ; removable it 
be cleaned which is the main point, making it 
sanitary 


this device being can easily 


ATTACHMENT FOR PENCILS OR THE 
LIKE.—A. A. Beck, c/o Lake Julian Sanito 
rium, Puposky, Minn One of the principal 


the 
for 
permits 


objects of invention is to provide an at 
attaching 
not only of 
desired, but 


eraser 


tachment an eraser to a pencil 
the feeding of the 
allows the inser 
the original 
functions as a 
clip for retaining a pencil in the pocket of the 
user 


which 


eraser also 


as 
tion of a when 


out, 


new one 


is worn and which also 





BEDCLOTHES HOLDER.—E. T. Eptiunp, 
c/o A. Erickson, 159 Christie St., New York, 
N. ¥ The invention relates more particu 


larly to children’s beds, to prevent the cloth 
ing being accidentally displaced. 
ebject is to provide a 
the bed at the 
engaging the bed 
and means by 
clamped or 
mattress 


The general 
device to be 
foot providing means 
clothes at their lower 
which they may 
unclamped in connection 


disposed 
across 
for 
edges, be 
quickly 
with the 
STERILIZED ATTACHMENT.—P. P. PuPitL- 
LA, Bradley Beach, N. J. The invention re 
lates to a shaving brush sterilizer which 
readily form attachment to a 
sterilizer utilized in modern barber shops, and 
which extremely simple as to 
virtually no outlay of capital in addi 
the purchasing of the conventional 
r, and by means of which a brush may 


may 
an conventional 
shall be 80 
present 
tion to 
sterilize 


be rapidly sterilized, so that practically no 
loss of time is experienced in operating the 
|} Same 

ANCHOR.—E. Gooprear, Box 963, Cordova, 
Territory of Alaska This invention has for 


its object 
flukes 


stem 


to provide an anchor having a 
thereto 


and pivoted and arranged to 





4 SIDE VIEW CLOSED, WITH PARTS IN SECTION 


fold in substantial parallelism with the stem, 
or in positions radial thereto, and having means 
for locking the flukes in expanded position ; the 
that the flukes open of 
The anchor is 


arrangement is such 


their own weight. especially 


primary | position is composed of ordinary building plas- | designed for use on motor boats, 





Hardware and Tools 

GUN CLEANER.—A. (C. 
Prospect Ave., Ilion, N. Y. 
invention is to provide a 


DRUMMOND, 86 
The object of the 
cleaning tool for 
cleaning the barrels of shotguns, rifles, or re 
and which is provided with an ar 
rangement of spiral cleaning blades which are 
eapable of adjustment to correspond to the 
bore of the barrel to be cleaned. 

KNIFE.—E, H. B. Tempering Proe 
Clearbrook, Minn, The invention has 
particular reference to pocket or so-called pen 
knives in which the cutting blade or blades 
are adapted to assume an open or closed posi 
relative to the handle in which they are 
The primary object is to do away 
with the customary spring and provide means 
for locking the blade or 
open or closed position. 

NUT 


(bregon 


volvers, 


30k, C/o 


ess Co., 


tion 
mounted 
blades in either an 
LOCK.—C. R. Cocuran, Box 373, Vale, 

This invention has for its object to 
provide a lock which may be positively locked 
the bolt to prevent turning off of the 
lock, the lock having teeth at a predetermined 
point normally extending inwardly beyond the 
apex of the thread to positively engage the 
bolt, and adapted to be withdrawn beyond the 
apex of the thread by bending that portion of 


upon 


the lock to which the teeth are connected 
obliquely 

PIPE CUTTER.—M, J. Carrrey, 319 W., 
l26th St., New York, N. Y. The object of the 


invention is to provide a pipe cutter arranged 
to permit of cutting a pipe without requiring 
the use of a vise or other separate means for 
holding or gripping the pipe while cutting the 


same, Another object is to permit accurate 


eutting of pipes of different diameters with 
out requiring much physical exertion. The 
device is portable, simple, of few parts, and 
not liable to get easily out of order. 
LOCK,.—J. J. T. Ropen, 990 Jefferson Ave., 


Brooklyn, N. Y. The invention relates to cer 
improvements in connection with what is 
generally known as the “Segal lock’ with a 
view to rendering the lock immune from 
breakage and disarrangement due to the door 
to which it is applied being slammed. A fur- 
ther object is to render an unauthorized open- 
ing of the lock practically impossible except 
by a duplicate key. 

SWING HANGER.—A. J. Nuss, 706 Louisa 
St., Williamsport, Pa. An object of the in- 
vention is to provide a self-lubricating hanger 
which will overcome the annoyance of squeak- 
ing porch swings and similar devices. A fur- 
ther object.is to provide a hanger and hanger 
mounting which and at the same 
time strong and durable in use, and which will 
be cheap to manufacture. 


tain 


is noiseless 


Heating and Lighting 


RETORT.—H. M. Barr, Box 1070, Pensacola, 


Fla The object of the invention is to pro- 
duce a retort in such form that the high 
degree of heat required to successfully operate 


and efficiently carry out the process of distil- 
lation may be attained without the employment 
of cumbersome and unyielding jackets of brick- 
work, concrete or other masonry, thereby elimi- 
nating the damaging effects due to ruptures or 
eracks that occur in the masonry. 

GAS STOVE.—M. Conen, 31 Union Sq., New 
York, N. Y. The general object of the inven- 
tion is to provide a gas steve designed for use 
as a cook stove and more particularly with a 
view to increasing the usefulness of the stove 
in such culinary work as is generally included 
in baking, broiling, frying and the heating of 
water. 

GAS HEATER.—H. B. DaLuimore, 218 Lo- 
gan St., Brooklyn, N. Y. This invention relates 
more particularly to a gas heater adapted to be 
quickly and easily positioned in the fire box of 
an ordinary coal range, an object being to pro- 
vide a heater of the character stated which 
will function as a heater for the water back as 
well as the oven and stove top to permit the 
use of the range for all ordinary purposes dis 
pensing with the necessity for using coal 


Machines and Mechanical Devices 


ADJUSTABLE BUSHING.—H. M. CLose 
and H. G. Tay.Lor, 21 S. Jefferson St., Webb 
City, Mo. The object of the invention is te 


provide a bushing especially adapted for use 
with hoisters, and which is capable of adjust- 
ment from the inside of the drum. The bush- 
ing is split in halves, that is to say, is sec- 
(Continued on page 418) 
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Putting Waste Metals to Work 


(Continued from page 415) 


form of a spongy granulated precipitate, 
which can be remelted into pig tin; by 
the second, tetrachloride of tin is re- 
covered for use in the weighting and the 
dyeing of silk; and by the third pro- 
cedure the tin is secured as an oxide, 
which is employed as a coloring agent in 
the enamel industry or melted into pig tin 
by means of a reverberatory furnace. 

Aluminum chips from castings pro- 
duced in the making of automobiles have 
become large source of secondary alu- 
minum. By the old treatment the loss in 
remelting such chips was sometimes as 
high as 40 per cent, but government ex 
periments revealed awhile back that it 
was quite practicable to lower this loss to 
as little as 10 per cent. The secondary 
aluminum, in the shape of pig aluminum 
or in alloys, tetaled a matter of 18,691 
short tons in 1919, and was valued at 
$12,014.600. Various products are made 
by smelters and refiners from scrap alu- 
minum During the same year we ob 
tained 2,447 short tons of secondary 
nickel worth $1,829,400. Of the resultant 
refined nickel, about 60 per cent is used 
in nickel steel, 
alloys, 5 per cent in anodes for plating, 
and 5 per cent for miscellaneous purposes, 
including the manufacture of salts and 
other chemical compounds, As has been 
well said, “By depriving the market of 
any useful scrap metal the price of virgin 
metal is driven up proportionately.” 

Finally, in sketching the potential sav- 
ings through the recovery of secondary 
metals, let it be said that blast-furnace 
flue dust, which is so often neglected, has 
an iron content of more than 40 per cent. 
By briqueting this dust it can be fed 
back to the furnace and much of the val- 
uable iron in it can be melted and cast 
into marketable pigs. The recent per- 
fecting of machinery for briqueting this 
material opens up channels to tremendous 
economies. Our large industrial enter- 
prises are profiting by the lessons learned 
during the late conflict, but the thing 
needful is to impress upon their smaller 
brethren that they, too, ought to adopt 
the same practices so that the nation as a 
whole may be the better fitted to cope 
with the foreign producer. 


The Truth About the Dye Industry 


(Continued from page 408) 


for the production of essential pharma- 
ceuticals. Some of the most necessary 
drugs for the maintenance of public 
health are produced from coal-tar prod- 
ucts. I will mention only such things as 
Salvarsan, aspirin, novocain and phena- 
cetin, 

Prior to 1914 we were entirely depen- 
dent upon Germany for these products; to- 
ray, physicians and dentists will tell you 
that they are difficult to obtain, and are 
very expensive. They have not yet been 
produced adequately by the American dye- 
stuff manufacturer, but given a fair field 
this is the next step of development which, 
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sociated with the 
it is from this industry that the high ex- 


hod the tin is reclaimed in the! MOMTS! Sm¢. Polson gases are obtained 
first methoc . | Which have made modern warfare what 


we realized it to be in 1917-1918. 
The country 


national welfare, in that] 


which has a_ well-estab- | 


| lished coal-tar chemical industry, is the! 





| for obtaining delicate 


30 per cent in white-metal | 


country which is ready to meet an ag 
gressive attack almost at a moment's no- 


tice. The same plants which produce coal- | 


tar: colors can be changed and diverted 
into the manufacture of poison gases and 
high explosives with the least possible 
margin of delay—to use a slight literary 
exaggeration, almost. over-night. 


For instance, there is a black dye, sulfur | 


black, very extensively used for dyeing 
our black cotton stockings. In its fin- 
ished state, it is simply a harmless, gray 
ish-black powder. If the process of its 
manufacture however had been stopped 
before the last step was completed, and 
had been switched off in another direc- 


tion, we should have produced picrie acid, | 


one of the 
known. 

Again, a certain brilliant yellow dye, 
made from coal tar, and in universa! use 
golden tints, if also 
stopped before the completion of the final 
step, produces one of the most deadly 
forms of poison gas, a gas which renders 
modern rifle fire and the machine gun 
ineffective and useless to the same de 
gree as the high-powered bullet threw into 
the discard the shoulder-to-shoulder for 
mations and solid squares of the days of 
Waterloo. 

There is a story, which may be apocry- 
phal, that prior to 1914 one of the largest 


most powerful explosives 


German dyestuff manufacturers was mak- ; 


ing, under instructions from Berlin, large 
quantities of di-nitrotoluol. There’ was 
no particular market for this product, 
and they simply continued its manufac- 
ture, piling up huge quantities without 
any apparent outlet for it. When the war 


| broke suddenly upon the world in 1914, 


already in preparation, is bound to come. | 
Is it not advisable that an industry which | 


can yield such substances for the relief 
and benefit of the human race should be 
maintained ? 

Again, we are reaching a point where in 
many sections of our country, the soil has 
become exhausted and requires replenish- 
ment with those necessary chemical ingre- 
dients which enable it to yield its full 
percentage of crops. These chemicals 
again come from the collateral chemical 
lines intimately connected with the coal- 
tar chemical industry, such as the pro- 
ducts of nitrogen from the air, which 
make possible the necessary nitrates and 
the manufacture of ammonia, as well as 
other chemical factors which are indis- 
pensable to the proper preservation of 
land values 

Finally, the preservation of the coal- 
tar chemical industry is indissolubly as- 


{ 


‘from 


instruction came from Berlin to add one 
part of nitrie acid to this di-nitrotoluol 
and ‘it was immediately converted into 
tri-nitrotoluol—TNT. 

With this TNT Germany battered down 
the walls of Liege and Antwerp and blast- 
ed her way through Belgium and northern 
France, while the Allies were s.ill under 
the delusion that they could hold back 


shrapnel. 


| her gray hordes by peppering them with 


Some weeks ago a squadron of airplanes 


flew over the lower part of New York. 
They were a beautiful sight, and the surg- 
ing crowds filling the streets at the noon 


hour watched them with admiration and | 


interest. In their passage over the busi- 
ness district, they dropped smoke bombs 
and marked the places where they struck. 
The layman cannot easily imagine what 
would have happened if these had been 
bombs filled with TNT and poison gas; 
but the expert knows. Theoretically, 
these planes destroyed the whole lower 
part of New York and its dense day-time 
population in fifteen minutes. And this 
destruction would have been caused by 
products obtained from the  coal-tar 
chemical industry. 


Do we want to see this country placed | - 


in a position where such a thing as this| 


might easily happen; where from the 
decks of a line of mother ships anchored 
twenty miles off shore, such a squadron 
might have been sent to cause this de- 
struction without any possibility of de- 
fense? The world is sick of war, but is 
there anyone who is so optimistic as to 
believe that war has been finally abol 
ished? As long as human ambition leads 
individuals to seek the glory that comes 
triumphant war, as long as the 
surging yellow and brown hordes of over 
populated countries are seeking outlets 
for their millions who are starving to 
death on their own resources; as long as 
the industry and commerce of © nation de- 
velop beyond the point where its prod- 
ucts can be absorbed by the home mar- 
(Continued on page 419) 
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NEW RUBBER TREADS 


More Miles—Less Cost 


Comfort tires are rebuilt by factory process. New treads direct from 
makers are built on these tires by high steam —— making a tire 
with great wearing qualities. Not sewed or slightly used tires. These 
¥ tires should give several thousand miles service. 


New Tube FREE With Every Tire 
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Musical Devices 
PROLLING DEVICI FOR PHONO 
APH » | RS Ath St iH 
J rh il object of this 
! s to pr ! 1 device in the nature 
ittachment fer phonographs which is 
ed tate the phonograph at a pre 
ermined time Another object is to pro 
de time-contrelled mechanism for actuating 
the turn table of a phonograph prior to the 


sentation of the needle in comtact with the} Rue Vallier, Lavallois-Perret, Seine, France. 
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GARAGE 
Kan 


STRUCTURE.—G. A. Suavt, Sen. 


eca, The purpose of the invention is te 


provide structure of simple and fireproof eon. 
struction, and which will form a plurality of 
of 


garages for the individual housing 


auto- 

















_— 


er ew 


or ~ is 
A TRANSVER SECTIONAL VIEW, SHOWING 


DRIVEWAY AND 


SE 
GARAGES 
mobiles A further object to provide a 


having a common driveway and a roof 


1s 


garage 


| disposed above the roof of the individual lock 


l he device will also automatically stop,in internal combustion motors using heavy 
ipl \ further object is to pro loils which are not volatile at ordinary tem 
ling mechanism which is appli-| peratures, it is necessary to employ a suitable 

clocks of various standard types apparatus for the purpose of effecting a com 

rONE POOT FOR PHONOGRAPHS.—W. I1_| Plete vaporization of such liquids before ad 
46 Yard Ave rrente N. J. P. o,| mitting them to the eylinder. The present in 

| ) Che invention relates to feet for! Yemtion has for its object to provide a supple 

" ith tl legs of phonographs and has| ™* ntary arrangement for heating by means 
ral object to provide a foot, the of a branch off the exhaust. The invention 

vhieh will result in a clearer and more | ®lso0 automatically regulates the amount of ex 
| duc f the record. with a) baust gas employed for effecting the supple 
nd full tone and in a manner to pr mentary heating by means of controlling the 
} haracteristics and beauty of the admission of the gas into the cylinder 
A produ Railways and Their Accessories 
DISK RECORD.—H. W. Merer, 5412 Green-| nearr APPLIANCE FOR LOCOMOTIVES. 
| A , se Fhis invention rr 4;. J. Huestis, c/o Canadian Customs, Belle 
mates ye ids is for phonographs \D | ville, Ontario, Canada. The principal object is 
; ate the trouble so often ex-/ ,, provide means for controlling the discharge 
locating the beginning of the ree-) (¢ .team from the exhaust nozzle in the smoke 
' st ' ‘ ling a locating or guide) 1. py the provision of an attachment for the 
| Ss nie! such size that it can be} ..naust nozzle which will permit the steam to 
' <j which the needles Will | He deflected through opposite sides of the 
Hy | its way to the record) wonter or adow the draft to go straight up 
. . through the stack in accordance with the de- 
Prime Movers and Their Accessories sire of the engineer 
STAND FOR FORD ENGINES.—C, C. Price Pertaining to Recreation 
db. V. Bripwt Dumas, Ark A purpose GAME N. D. Dron, 621 ist Ave. West, 
us is to provide a simple and| seattle, Wash, The invention relates to a card | 
mpact st which is designed to support! pame. While it is primarily intended for the 
Genes OF ta rd type in such manner) amusement of the participants at the same 
; time it serves as what is commonly known | 
as a psychological test, in that it brings to 
the surface all of the perception and reaction 


| prising 








4 rue 1 ICE WITH ONE 
Ni IN SITION 
hat the overhauling and disassembling of one 
gine can be carried on without interfering 
th the disassembling of the other A fur 
ther purpose is to provide a stand which is 
uijustable to varying positions so as to render 
iny part f ther engine accessible | 
ENGINI PISTON JI. W CaLTA, Platte, 
Ss. Db rhe invention relates to pistons and cyl 
lers of internal combustion engines An 
object is to provide a piston having means 
for preventing the working of the oil up into 
the explosion chamber, said means comprising 
i plurality of recesses forming pockets which | 








and causes the player to make quick decisions 
WHIRLING TOP.—J. T. Sailors 
Harbor, New Brighton, N. ¥. The 
particular object of the invention is to provide 
the of 
caused to whirl simultaneously 
the same plane but in 
having the characteristic of 
exciting the interest of any observer who may 


EDSON, 
Snug Bm Be 


a toy involving weighted cords 
adapted to be 


substantially 


use 
in oppo 


directions, 


site 


by tilting the supporting means for the maze, | 


but without the assistance of the hands in di 


rect contact with the pellets 


| Bldg., New York, N. Y 


| 


ants eo ae vo j 
_ ‘ dg a — nn . | Pertaining to Vehicles 
PUSH ROD EXTRACTOR.—R. F. Batrey its ee ace a ; " 
and R. T. Hoorincannen, address 8. N. Edg-|__UOCKING DEVICE.—D. E. Wears, 137 
man, Box 71, Holly, Colo Among the objects Farragut Ave., Olympia, Wan. . An object of 
of the invention is te provide tools for com | the invention is to provide a simple, rugged, 
| effective and easily attachable device, capable | 
of attachment to certain parts of an automo 
bile, particularly to the segment on the steer 
ing wheel with which the gas and spark levers 
- are connected, and one which when once locked 
on the machine cannot be taken apart or tam 
pered with except by the person having the} 
proper key 
ALINEMENT DEVICE FOR AUTOMO 
BILES.—C. 8S. Preretrs, 250 W. 54th St., New 
\ VIEW SHOWING THE OPERATION OF THE York, N. Y. The invention relates to automo 
DEVIC! biles of the Ford type, and its object is to 
provide an alinement device arranged to re 
pressing the valve operating spring on internal) quee sidewise swaying of the car body to a 
combustion engines and particularly on that] jinimum. Another object is to readily permit 
type of internal combustion engine employing | of applying the device without requiring 
valves of the overhead or valve-in-head type, | changes in the construction thereof. 
to facilitate the removal of the push rod there-| 1. ncinG CRANK FOR MOTORS.—F. F. 
svem | Reppinc, 8932 89th St.. Woodhaven, L. L., 
INTERNAL COMBUSTION ENGINE.—N. T.| x.y, The primary object of the invention is 
CoLLins, TOT Sth St, Sacramento, Cal. AN)/ to provide a starting mechanism of the hand 
object of this invention is to provide means cranking type for internal combustion engines 
for holding the compression of the gas MiX-| .o>ymonly employed in motor vehicles, and 
ture in the combustion chamber at the desired more particularly to engines used in trucks 
rressure while the engine passes over top 
center, A further object is to provide an aux 
iliary cylinder and piston, said cylinder com 


municating with the main cylinder of the en 





gine and the piston of the auxiliary cylinder | 
controlled by the crank shaft through the me 
dium of operating means so as te hold the 
compression for efficient results 

CARBON REMOVER R. RR. CHAMPLIN 
k.F.D. No. 1, Manchester, N. H The inven 
tion relates to a composition for removing| 
carbon from internal combustion engines, and 
which in operation will not injure any part of 
the engine or mechanism with which it comes 


in further object is to provide 
a composition which may be cheaply made com 
alcohol, 
hydroxid and sodium 


contact, and a 


denatured benzine, kerosene, 


vater, camphor, sodium 


carbonate, 
HEATING APPARATUS FOR INTERNAL 
COMBUSTION MOTORS.—H. J. Berrvet, 22B 








SECTIONAL A PORTION 


VIEW WITH 


A HORIZONTAL 


SHOWN IN PLAN 
It is a further object to provide means for 
preventing a movement of the starting crank 
in the reverse direction, which sometimes 


occurs owing to a premature expansion in the 
motor cylinders. 





ers or garages, the walls connecting the roof 
of the driveway with the roof of the lockers 
being formed with windows to allow the trans. 
mission of sunlight and air. 

AUTOMOBILE SIGNAL.—E. Herren, 1628 
W. 16th St., Davenport, Iowa. This invention 
has reference to automobile signals designed 
to replace the custom of extending one’s arm 
and hand from the side of a car to indicate 


when a turn is to be made, and thus avoiding 
The device relates to 
a signal visible in day or night, and especially 
adapted for foggy weather, being discernible at 
considerable The 


collisions and accidents. 


a distance. signal is con- 


veniently operated from the driver's seat. 
TIRE.—A, 
Oakland, 
invention 
which 
respect 


RESILIENT 
YOUNG, 1123 12th Ave., 
particular object of the 
a tire construction 
disadvantages with 


TUBELESS H. 
The 
pro- 
the 


to blow-outs, 


Cal. 
to 
avoid 


is 
vide will 


usual 





not be familiar with the physical principals in 
volved and so rendering the toy of an attrac | 
tive nature, 
lo | PARTIAL LONGITUDINAL SECTION OF THE TIRE 
GAME V. Dickerson, c/o G. C. Cowley, | , ; 
Station T, New York, N. Y. The invention re- | Punctures and the like requiring replacement 
lates to that class of device in which pellets and repair of an inner tube when it is once 
lof desired construction are utilized in connec | Derforated. =he Pcergecr~aeeg a nee me — 
tion with what might be termed a maze, a object the provision of a non-deflatable tire 
) f £ aze, ¢ P ; : al 
central inclosure being associated with such adapted alike to wheels of different vehicies 
maze into which the pellets are to be guided employing pneumatic tires at the present time. 


REAR AXLE DRIVE FOR MOTOR VERSI- 
CLES.—O., S. PuLuiaM, Room 2528, Park Row 
The primary object of 
this invention is to provide a device which is 
adapted to take the place of the ordinary dif- 
ferential commonly employed A further ob- 
ject is to provide means by which differential 
movement of the driving of a motor 
vehicle is obtained, at the same time provision 
is made for positively locking both the wheels 
with the power transmitting element. 

SELF-PROPELLING CRANE.—G. Brey, 1 
Jules Lafebvre, Paris, France. This in- 
has for its object to provide a_ self- 
propelling traveling crane so constructed that 
the motor that propells the vehicle shall like- 
wise be capable of being utilized for operating 
the that to say, to slue the crane 
around on its axis and to wind up the 
lifting rope. 

BICYCLE.—O. J. HENNEBAUL, 223 E. 122nd 
New York, N. Y. This invention relates 
to a bicycle which is especially adapted for use 
and has for its object to provide a 
bicycle of simple and inexpensive construction 
that said bicycle may be produced at @ 
minimum The steering head, braces, 
handle bars, wheels and saddle all being made 
of wood; the balance of metal to give added 
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DESIGN A SPOON-KNIFE.—I. 
Gaston, Ore. 


FOR Rupp, 





We wish to call attention to the fact that 
we are in a position to render competent serv- 
ices in every branch of patent or trade-mark 
work. Our staff is composed of mechanical, 
electrical and chemical experts, thoroughly 
trained to prepare and prosecute all patent 
applications, irrespective of the complex nature 
of the subject-matter involved, or of the 
specialized, technical or scientific knowledge 
required therefor. 

We also have associates throughout the 
world, who assist in the prosecution of patent 
and trade-mark applications filed in all coum 
tries foreign to the United States. 

MUNN & CO., Solicitors of Patents 
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PATENTS 


F YOU HAVE AN INVENTION 

which you wish to patent you can 
write fully and freely to Munn & 
Co. for advice in regard to the best 
way of obtaining protection. Please 
send sketches or a model of your in- 
vention and a description of the 
device, explaining its operation. 
All communications are strictly con- 
fidential. Our vast practice, extend- 
ing over a period of seventy years, 
enables us In many cases to advise 
in regard to patentability without 
any expense to the client. Our Hand- 
Book on Patents is sent free on re- 
quest. This explains our methods, 
terms, etc., in regard to Patents, 
Trade Marks, Foreign Patents, etc. 


SCIENTIFIC AMERICAN 
Contains Patent Office Notes, Decisions of 
interest to inventors—and particulars of re- 
cently patented inventions. 
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Annual Subscription Rates 
Scientific American Publications 


American (established 1845) one 
. $6.00 


Scientific 


year. oe ° 
Scientific American Monthly (established 
BETO) GRO FORE oc cvccscccncccsases 7. 
Postage prepaid in United ‘States and posses- 
sions, Mexico, Cuba and Panama. 


Foreign Postage 
Scientific American $1.50 per year additional. 
Scientific American Monthly 72c per year ad- 
ditional. 
Canadian Postage 
Scientife American 75c per year additional. 
Scientific American Monthly 36c per year addi- 
tional 
The combined subscription rates and rates to 
foreign countries, including Canada, will be 
furnished upon application. 
Remit by postal or express money order, | 
draft or check 





Classified Aiea 


Advertising in this column fs $1.00 a line. 
No less than five nor more than 12 lines 
accepted, Count seven, words to the line. All 


orders must be accompanied by 
BUSINESS OPPORTUNITY 
SUBSTANTIAL mauufacturing corporation wants 
capable men to establish branch and manage salesmen. | 
$300 to $2000 necessary. Will allow expenses to Balti 
more as explained. Address, Mr. Clemmer, 603 N. 
Eutaw St.. Baltimore, Md. 


a remittance. 


BUSINESS OPPORTUNITY 
YOU CAN havea business profession of your own and | 
earn big income in service fees. A new system of foot 
correction; readily learned by anyoue at home in a few 
weeks. Easy terms for training ; openings everywhere 
with ali the trade you can attend to. No capital re- 
quired or goods to buy, no agency or soliciting. Address 
Stephenson Laboratories 23 Back Bay, Boston, Mass. 


FOR SALE 
U.S. PATENT No. 1366727—device for Nursing Bot- 
tles, made of semi-vulcanized rubber to prevent col 
lapsing ot nipple and limit the flow of liquid. See pes re 
416. Aug. € derstner, 10428—90 mM Ave , Richmond Hill, > N.Y. 


HELP WANTED 
SPLENDID clerical work opportunity. Spare or 
whole time. No canvassing, good money. Chautauqua 
Rusiness Builders, Jamestown, N.Y. 
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SAVE FUEL AND OIL 
INCREASE mileage, capacity, efficiency ; 
carbon. Will greatly improve engines, pumps, com 
pressors, ete. Send for free Evidence Booklet. Ever- 
Tyte Piston Ring Division, ZELNICKER in St. Louis. 


decrease 





You can be quickly cured, if you 


STAMMER 


Send 10 cents fee | 288-page book a Stammering and 
Stuttering, “its Cause and Cure.’’ s tells ond I 
cured myself after stammering 20 ‘yr 
849 Bogue Bidg., 1147 N. Ill. St., 


WELL33¢WELL 
PAYS 

Own a machine of your own. Cash or easy 
terms. Many styles and sizes for all purposes 


Writc for Circular. 


WILLIAMS BROS., 434 W. State St., Ithaca, N.Y. 


- We Will Make It 


Anything in a metal stamping or novelty pro- 
uced from any metal and finished in any color. 


Waterbury Button Co., Waterbury, Conn. | 


| 
IHESCHWERDTLE STAMP CO. § 

B—— STEEL STAMPS LETTERS & FIGURE 

BRIDGEPORT CONN. 


N. Bogue, 
‘teduaanelie 
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| to be 
| of forty million dollar battleships is to be 





| then, 
| far away from us 


| is to state 
| per second, with the number of years 
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417) 
kets, and where foreign outlets must be} 
sought, there will be the possibility of 
war. The next war will be a chemical 
war, and the nation which has safeguard- 
ed its chemical industry and has enabled 
it to become self-sustaining and indepen- 
of foreign contributions will be the 
nation which, because it is prepared, will 


(Continued from page 


| be the most free from foreign aggression. 


The new hope of mankind is embodied 
in the word “disarmament.” Armies are | 
reduced to a minimum; the building 


abandoned; obsolete war vessels are to 
be scrapped, and war planes, capable only 
of being used for offensive purposes, are 
to be no longer built—but no nation can 
afford to disarm and to make itself de- 
fenseless against attack, unless it has an 
industry from which, with the least possi- 
ble of time, indispensable trained 
chemists may be obtained, and products 
which are the besis of munitions of war 
secured for its defense. 

That is what the coal-tar chemical in- 
dustry means to us. When we hear that 


loss 


| our Congress has been asked to pass that 


legislation which will enable it to pro- 
tect itself for a few years longer against 
threatened foreign competition, even now 
being prepared by a nation which is de-| 
termined to regain its military and in- 
dustrial control of the world, and based 
on cheap labor costs and depreciated cur- 
rencies, it is to be hoped that each one 
of us will lend his individual influence 
wherever it may be applied, to seeing that 
this protection is afforded, not for the 
purpose of building up a money-making 
monopoly, or even for giving one branch 
of industry especial consideration, but 
that we may be maintained in the guaran- 
teed security of our own interests and in 
the peaceful possession of our own homes. 


The Giant of the Skies 


wed from page 409) 
bly ney can be put to a precise and 
thorough test, and which in addition to 


the doubt thus thrown upon their results, 
admittedly are a matter of probabilities 
only, that in the of individual 
stars they may give us results that are 
far from the truth. In spite of these 
drawbacks, there are ways of checking up 
in a general way the determinations of 
distance thus obtained ; so the astronomer 


SO cases 


feels safe in stating that Betelguese is 
more than 250 and less than 300 light 
| years from our own system. 

A light-year is of course the distance 


traveled by light in a year. If we feel 
that we must have it in terms of a more 
familiar unit, we can convert the light- 
year into miles by the simple process of 
multiplying together the numbers 186,000 | 
(miles per second for the velocity of light), | 
60 (seconds in a minute), another 60 
(minutes in an hour), 24 (hours in a day), 
and 365 (days in a year). If we do this 
and express the result in the round num- 
bers which alone significance in 
dealing with such magnitudes as these, 
we find the light-year to be the equiva- 
lent of some 5,800,000,000,000 miles—or 
better yet. six trillion miles. Betelguese, 
in spite of his prodigious size, 
close on the number of 
miles measured by followed by 15 
ciphers—that he still appears to us, not 
alone with the naked eye but equally in 
the most powerful telescope, 
geometric point of light, without any mag- 
nitude. We should like to drag this dis- 
tance of 300 light-years into our graphic 


» 
a 2, 


/ After this 


| the 


. | 
IS SO 


to be but a 


of some 


iii" | The Truth About the Dye Industry ! t#kes it to reach us from Betelguese at 


this speed. 

Then, lest the reader should get the 
feeling that this must be about the limit, 
and that he has surely plumbed the depths 
of space, we may throw in gratuitously 
the remark that the distance of 200,000 
light-years is stated with reasonable accu- 
racy in connection with the most remote 
visible objects whose distance has 
yielded to analysis; and that Dr. Ein- 
stein finds this figure far too small for his 
finite unbounded universe, putting the 
extent of this at 200,000,000 light 
years—no, not miles or astronomical units 
of 93 million miles each, but light-years. 
we shall presumably be con- 
vinced that the juggling of long strings of 
zeros neatly done up by means of com- 
mas into packages of three has gone 
about far enough. The difference between 
an infinite universe on the old Euclidean 
plan, and a pseudo-Euclidean framework 
of a mere _— 1,000,000,000,000,000,000,000 
niles, is not large enough to cause any of 
us to pass sleepless nights. In the event 
that our enthusiasm for large mouthfuls 
of digits is not yet satiated, however, we 
might set to work estimating how many 
elections, of .000,000,000,000,000,025 


some 


some 


inch diameter each, could be accommo 
dated, at a pinch, in this finite universe. 
It's a small matter, but just as a formality 


we remind the person who undertakes this 
not to overlook the fact that there 
63,360 inches to a mile. 


Einstein’s Theories of Relativity 
and Gravitation 


(Continued from page 409) 
Mr. Bolton’s rather unadorned state 
ment of the postulates and the conse- 


quences is admirably supplemented by the 
from Mr. Francis, of New York, 
frankly devotes practically all its 
discussion going to show by 


eSSay 
which 


space to a 


means of brilliant analogies just why and 
how the concepts of space and time have 


to be modified, and how this modification 
can lead to a new theory of gravitation. 
Commander McHardy, of London, contrib- 
utes of somewhat similar 
but written with less attention to analogy 
and more to technical detail regarding the 
nature of the world under the new 
Mr. Hugh Elliot, of Chiselhurst, 
is selected as the essayist who, to 
quote the preface, “has closest to 
really explaining relativity in terms fa- 
miliar to everybody, without asking the 
reader to enlarge his vocabulary and with 


aun essay scope, 


con 
cepts. 
Kent, 


come 


a minimum demand so far as enlarging 
his mental outlook is concerned,” lor 
de Sitter, the eminent Dutch astronomer, 


contributes an essay which is of value in 
showing how the General Theory may be 
made to stand on its own fect. and de 
veloped independently of the Special 
Theory—something which we _ believe 
many lay readers had not previously re 
alized. Dr. E. T. Bell of the University 
of Seattle takes as his text the idea, 
which we first saw clearly expressed by 
Eddington, that Einstein's contribution to 


isolated, to a 
before 


having 
degree than ever 
the 


science consists in 
greater 
the contributions of 
observed external; the 
ality is shown to far 

than we should have supposed, 
man, of the Schenectady 
Mr. Hemens, of London, develop in some 
what different fashion another central 
idea of the Einstein theories—that the 
gravitation! effect is due, not to a “force” 
mysterious but to the 


achieved, 
and of 
external re 
more tentious 
Ir. Dush- 
laboratories, and 


observer 


he 


sort, ob 


| server's interpretation of an inherent ge 


7 . 
Davis, of 


comparison in some way; but we don't | 
know how it is to be done. With the triv- 
ial expanse of 300 million miles we feel | 


have had some success in seeking 
when it comes 


that we 
a pictorial representation ; 


the velocity of light in miles 


| 





to two quadrillion miles—well, there isn't 
|}much hope. We really believe the most 
adequate way to convey an idea of this; 





ometrical property of time and space. Mr 
the University of Wisconsin, 
quoting the book (this time the 
subhead), gives us a treatment 


again 
chapter 


in which the essentially mathematical 
characteristics of Einstein’s work “are 
brought out more strongly and more suc- 





as yet) 


cessfully than is usual in a popular ex 
planation.” Dr. Murnaghan, of Johns 
Hopkins, looks upon Einstein's structure | 
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DURAND 


STEEL LOCKERS 





STRING 


of well- 
dressed workmen 


entenng your plant i In | 
the morning and leaving at 
night is good advertising 
for you. 


Good workmen do not 
want to wear working 
clothes on the street. Give 
them Durand Steel Lockers. 


Their self-respect is bound 
up closely with your own 
prestige and profits. 


Send fer cataitog of Durand Steel 
Lockers, or of Durand Steel Racks 
and Shelving. 


DURAND STEEL LOCKER CO. 








1574 Ft. Dearborn Bank Bldg. 574 Park Row Bldg. 
Chicago New York ie 
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te eee 1908 
Free Catalog 
South Bend Lathe Works 
421 Madison Street 


South Bead, Ind 















— Pipe Bending 
Machine Co. 


Manuf acturers 


4; 
32 Peart St., Boston, Mass., U.S.A. 











For Gunsmiths, Tool Makers, Ex- 
perimental & Repair Work, etc. 


From 9-in. to 18-in. 
swing. Arranged for 
Steam or Foot Power, 
Velocipede or Stand- 
up Treadle. 


W. F. & J. Barnes Co. 


Katablished 1872. 


1999 Ruby Street 
Rockford, Ill. 
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as the logical climax of modern physics, 
which for a long time has been engaged 
in What his tithe announces as “The Quest 
if the Absolute.” Dr. Viekering of Har 
vard and Jamaica, tells us exactly what 
the new theories mean to the physicist 
ind the astronomer lor. Russell, well 
known to Screnriric AMERICAN readers, 
has stated conversationally that he disa 
grees with those scientists who regard the 
General Theory as the most significant of 
Kinstein’s two productions; and he justi- 
fies his belief by contributing what every 
render, lay or technical, must believe is 
| correctly characterized by the Editor as 
| the best discussion of the Special Theory 
} found in any of the competing essays. 
Considerable parts of the essays of Dr. T 
Rovds, of the Kodaikanal Observatory in 
India, Prof. W. F. G. Swann, of the Uni- 
| versity of Minnesota, and Prof. EB. N. da C. 
Andrade, of the British Ordnance College, 
furnish material of value not found else- 
where, The volume is concluded by a few 
fragments on the General Theory that 
have seemed too good to lose—the corre- 


sponding material on other phases of the 


subject hus been worked into the intro- 
| ductory chapters 

| We do not regard it as a confession of 
weakness when anyone admits that 
some of the chapters of this volume are 
unintelligible to him. But that the care 
which has been taken to pave the way 


properly has made it possible for anybody 


to get out of this book a better understand 
ing of relativity than out of any other we 
believe is certain. Einstein himself pays 
far too much attention to the details of 
the process by which the theories devel 
oped in his mind—it may be advantageous 
to think them out that way in the first 
place, but every teacher knows that there 


u better way to present a sub- 
ginner than the way in which 


is usually 
ject to the be 


it was originally made a part of human 
knowledge Eddington’s book is admit- 
tedly far beyond the ordinary reader. Dr. 
Slosson we suspect would be the first to 
admit, if cross-examined, that he had 
fallen short of telling the reader the really 
significant things about his subject. Sev- 
eral books which we shall not mention | 
by name we can most charitably charac- 
terize as thoroughly mediocre. We believe 
we have in this volume the only book 
which makes a reasonable combination of 
completeness and intelligibility—the only 


that tells anything worth while about 


‘ hi 

Einstein's theories while at the same time 
telling the = story in understandable 
| fashion. If we may not follow the foot- 
steps of one of our enthusiastic editorial 
colleagues who regards the book as the 
last word on relativity, we feel surely en- 
titled to refer to it as the latest and the 
best. If there is any virtue in numbers, it 
ought to be—O5 authors surely ought to 
get most of the meat out of the subject. 


Radio with the Are Transmitter 
410) 

kind of radio set and were picked up by 
of customs and “tem- 


(Continued from page 


a collector given a 


porary permit,” are a thing of the past. 
With the inereased efficiency which has 
been recognized for the past few months, 
it is thought that the number of arc in- 
stallations will rapidly increase 

The Air Mail Service, which is under 
the jurisdiction of the Second Assistant 
Postmaster General, now maintains a se- 
ries of six are stations at landing fields 
in the West Communication, night or 
day, is carried on directly between North 
Platte, Neb. and Elko, Nev., which are 
approximately a thousand miles apart. 


intervening is of the worst 
nature for radio communication. 
Messages between these two stations are 
copied directly on typewriters by the oper- 
intensity 
‘red as very In this 
changes have been made 
in order to make it most 
service to which it 


The 


possible 


territory 


ators, so the 
well be 
instance a 
in the apparatus, 
adaptable to the 


consid good. 


few 


Ss 


is 


of the signals may! 


AMERICAN 


the same amount of power is con- 

sumed, any plaice in the world. 
In addition to its carrying 

transmission has the advantage 


where 


power, are 
of what is 


called “sharp tuning,” which makes it 
possible for more stations to operate at a 
given time without interfering with each 
other 

Several South American papers, includ- 
ing the Buenos Aires Herald, have com- 
mented at length on the work being done | 
by the “Aeolus.” It is a revelation to 
them and it is thought that their interest! 
will be followed by the purchase of simi- 


lar equipment from this country 

A majority of the apparatus formerly 
sold to South America for radio pur- 
was either English or German. 
Most of it was as good as could be 
cured at the time it was designed, but it 
is antiquated now and in deciding on re 
placing the old apparatus, as well 
the erection of new stations, much atten- 
tion is expected to center about the are 


poses 


us 


sets. 

The are 
continuous 
much more 


transmitter is a producer of 
waves and these waves are 
effective in overcoming diffi- 
eulties which arise from static. For this 
reason, the are will meet with favor 
in those countries where there is likely to 
a prevailing atmospheric condition of 
that character 


also, 


be 


A Super-Dreadnaught as Target 
p12) 
showing clean perforations of the 12-inch 
belt and barbette armor of the “Seydlitz.” 
“Derfilinger,” ete. and Commander von 
Hase, gunnery oftficer of the “Derfflinger” 
at Jutland, has admitted in his book, “The 
Two White Nations,” that the two after 
turrets of his ship were totally wrecked 
in succession by direct penetrations from 
British 15-inch projectiles which 
ploded after passing through the 
bette armor 
Interesting 
ments have 


(Continued from page 


experi 
will be 


“Baden” 
they 


these 
doubtless been, 
surpassed in educational value by the 
test which to be made this summer 
with the British battleship “Agamemnon.” 
This old ship, of a type intermediate 
tween the pre-dreadnaught and the dread- 
naught, 
ble target under wireless control, 


as 


is 


and will 


be attacked by the guns of the Atlantic 
Fleet. The speed and course of the target 


will be unknown to the firing ships, and 
the practice to be at 


range the experiment should result in val- 


as is 


considerable | 


| to be coming out ahead. 
in | 


May 21, 192) 


concrete pipe from the face of the dam for 
#14 miles on a water grade to a point 
above the power house where it enters a 
20-inch steel pressure line and drops 475 
feet with force sufficient to generate 809 
horsepower 

The consumers have the advantage of 
an unusually low rate, namely, two and 
three cents per kilowatt, based on the 
amount taken, from April to October and 
10 cents during the winter months, No. 
vember to March, each house being algo 
allowed one porch light at night free. 
About 1,600 meters are connected to the 
system and 75 families use the electrie 
current for cooking exclusively. A house. 
hold’s bill will run from $2.50 to $10.00 
per month according to demand for the 
current. 

On the bookkeeping side the city seems 
The investment 
in power house, transmission line and so 
on represents $10,000, which in the 
nine years since the current was first 
turned on has been fully paid for, and the 
city’s balance sheet shows a surplus of 
$150,000, The gross annual revenue is 
about $60,000. It did not seem fair to 
the Water Department to ask it to stand 
the entire expense of impounding the 
water in the first place and the Electrical 
Department get the use of it for nothing, 
it was arranged for the Electrical 
Department to pay an annual rental of 


so 


| $12,000 to the Water Department. 


eXx- | 
bar- | 


| sorghum, 


be- | 


When Oil Barrels Become Silos 
413) 

on November 20. 
With the exception of Russian thistle, 
contained in of the principal silage 
mixtures, the stored produet was in prime 
condition. 

When using motor-oil barrels as substi- 
tutes for regulation silos, the investigators 
conducting the tests in South Dakota 
specify that utmost caution must be exer- 
in tamping the forage into the 
makeshift containers. 

Alfalfa, sweet clover, sudan grass, corn 
beans, Russian thistle, and 
wild sunflower were among the crops in- 


(Continued from page 


tainers were opened 


one 


cised 


sé Vv 


| cluded in the major combinations already 


is now being equipped as a movui- | 


| watery 


uable evidence as to the present efficiency | 


of the British Fleet at long 


firing. 


A Rocky Mountain Town Which 
Runs Its Own Plant 


(Continued from page 413) 
There was also some dissatisfaction 
with the local company already in the 
field, which naturally opposed the pro- 


ject vigorously when it heard the citizens 
talking up the subject. In fact the cor- 
poration sought to enjoin the city from 
spending the city funds outside of the city 
limits when it became necessary to seek 
the source of power in the Rocky Moun- 
tains some 20 miles away, but this diffi- 
culty was overcome by the organization of 
The Longmont Service Company, a_pri- 
vate corporation of 68 public-spirited cit 
izens, who built the power plant, trans- 
mission line and substation and sold them 


to the City of Longmont at the original 
cost of $40,500, thereby extending their 


credit to their home town to that amount 
and taking in payment city warrants pay- 
able from 65 per cent of the net earnings 
of the plant. 

A never-failing water 
ready been assured two 
throwing a dam across the north fork of 
the St. Vrain River to form a settling 
basin, freeing the water of silt before it 
was piped for domestic use. and the city 


supply had al- 
years before by 


distance | 








put, while the amount of power consumed built its power plant on this pipe line. 
is 8 kilowatts. It is doubtful that there The pure mountain water, fed by the melt- 
jis any such efficient communication, | ing snows, is led overland in a 30-inch | 


previously referred to in this article. The 
Russian weed alone evidenced a black and 
condition when taken from the 
containers, cattle refusing the uninviting 


product. VPalatability experiments were 
conducted with the ensilage observations. 
The South Dakota experiments, both 


chemical and biological in their search. 
will continue this year on a more compre- 
hensive plan. Already the conclusions 
are such as to warrant the official state 
ment that compactness is the predomin- 
ating word in preserving the freshness of 
ensilage, whether the container is a stan- 
dard or a makeshift, inexpensive 
motor-oil barrel. The continuous investi- 
gations, operating at a low figure, will be 
almost limitless in their scope of includ- 
ing plants whose identity as silage-sub- 
stance has not heretofore been estab 
lished. 


silo 


The Electric Billy Goat and Its 
Work 


(Continued from page 413) 
butts the rear of the standard coal cat. 
This action pushes the car up the long 


incline until it reaches the top over the 
hoppers, where it discharges its coal 
through gates on the bottom of the ear. 
Tracks are on each side of the coaling 
house that locomotives can get theif 
coal from chutes which are on each side 
of the house. After the car is emptied, it 
started down the incline and in this 
case pushes against the “billy goat.” At 
the bottom of the run the “billy goat” 8 
allowed to travel at full speed so that it 
can get away from the car which slows 
down when leaving the incline and going 
on the level track. The “billy goat” thea 
goes out of sight between the rails and 
the car takes a flying switch on to a side 
track used only for empties. 


sO 


is 
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Broadening the Worlds that Live About Us 
, corn 
, 1 2 , 
Bee NEY worlds for old! The art of Optics Whether we take a day’s motor jaunt or 
ready has opened to mankind’s knowledge walk country roads, whether we pursue 
k a a wider, a nobler vision. Through the our ordinary work or enjoy our vacation, 
nthe science of astronomy, of surgery, of metal- the binocular will = pret to a 
pe lurgy, of bacteriological research, it has —— yy . ptt r ategpe. 
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' ’ . but our mental horizon, achieve for man a 
oth man’s safety and his advancement... . : : “tg 
arch. wider, developing enjoyment in life. Mo- 
and among other optic instruments the ; ; : 
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isions binocular has achieved a worthy and a average lover of sport—all can gain from 
state : 4 ° , 
omin- | widely useful place. the binocular an immediate benefit and 
prt) Through the binocular, new sights in _ pleasure. 
stan- | . ° ° 
nsive =| Nature — revealed to man, in cloud, in Thus in the field of human and familiar 
one far, veiled distance, in wood and field and _ interest, as in that occupied by microscope, 
iclud- stream ; through the binocular we gain ophthalmic and photographic lens, and 
»-sutb- familiar insight into a world of unfamiliar _ projection apparatus, Bausch & Lomb are 
estab Nature-lives about us... . and the binoc- giving to the world a service that they are 
ular can profitably be made our almost roud to feel is of far-reaching import to 
P g im] 
Its constant companion. science as it is to pleasure and to life. 
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You know what a Federal can do. The new 


9 
3 


5-6 ton Federal will do more and better 


A super-powered truck—it is tasked to 
move the heaviest loads in the worst places 


Yet it is flexibly powered so as to give unusu- 
al speed under any load on any road 


The New Federal 5-6 » seer 
Tonner at Work | a 


‘The new Federal 5-6 tonner 
with its 50 horse-power en- 
gine, its extra strength of 
construction and additional 
refinements of design gives 
unusual efficiency under all 
road conditions. It is shown 


: i. here working in the 
ae bottom of the exca- 
\ vation of the new 


Masonic Temple, 
Detroit, Michigan. 











